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BACKGROUND

*. The Evaluation for Indiviaualiz Instruction Pidject, an ISEA Title III project
administered by the, Downers grove, Illinois, School District 99, has developed an
Objective-Item Bank covering sixteen sectors of four subject areas in eah of
four grade leyele.

a.

1

ts.

1.1bject Area

^ LA -' MA SS SC

11 .12 13 . 14
,

23, 22 23 24

31 .32 . 33 .34

41 42 43 44

LA Language Arts
MA Math
SS is %Social. Studies
SC's', Science .

Nearly v5000' behavioral objectives a
objectiveswere recently published as
The complete output of smnteen vol
cations have been reproduced by the
them available at cost to teacher's a

-

'1 so Primary
Intermediate

3 or Junior High
4 High. School

ovei. 27,000 test items based on thg...se
the culmination of this thiree-year project.
es totals over 4500 pages. These publi-

nstitute for Educational Research to make
administrators.

The ohjectives 'and items were written by over 300 elementary and secondary. .

teachers, repreienting fortSr Chicago suburban school districts, who Participated
in workshops of three to nine weeks duration throughout the project. In these
workshops they learn&z1 to write effecttve behavioral objectives and,test. items
based on the objectives. The .results of their work were edited for content and
measurement quality to compile the largest jibol of objectiveraricl test items ever
assembled; ..tevw

PRINCIPLES ANL MERITS

Unfortunately, the Objective-Item Bank is often viewed mainly as a sozrc... of *teat'
items. Although this is an important function, its greatest potential impact

.lies not in the availability of a multitude of test items; but rather in the
abilitr of these items to measure.carefully selected educational goals.

The almost frenetic search for test items on the part of some educators has been
afkurred by the current emptvisis on measurement. Some educatorshave become so
enamISred with measurement that they seem more interested in obtaining a numer-
ical inde3t than examining what they are really trying to measure., Further, it is

i.
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not unusual for teachers to epeak.about a child btaining a score of, 99A on a
particular test. Frequently, they encounter considerable'diffioulty in inter-
pretint the real meaning of a score and-are contentto Just accept its humeral
value.. -A much more important queseion would seem to be: What are our goale ot
measurement? Unless we can answer this question, precisely, thp,only real pmr7.'
pose that testing serves is to gather data concerning milskto,ficilitate the
marking of report cards. This is riot to say.that this tunctidn is not legiti-
mate - it is rather to say that such a view bi'Zmeasillement is much too constric-
ting. The goal of meaSurement should be to provide feedback both.to the.teicher
and the child regarding thesuccess or faiii.O.e of the learning experiences in '

realizing specifics.* Atated objectiY4a.
1

'

One of the miin strengths of the EII Objective aid ItemBink is that all the items::
are direct/y tted to specifically stated objectivei. Each group of items is
designed to measure a,specific,objectiveand therefore provides the means.'whereby
the teacher can obtain feedback on the success of the educational program.

,

'It is disheartening to observe ao,marty districts attacking the complex problem
of curriculum development independently. ..,One eahnot help reflecting on tht
mammodiduplication of efforts involved. The Objective-Item Hank offers a possi-
bajaiaternative to this duplication. Utilizing its resources', the curriculum

teachers particiPati n thei'EAraluation Project'eworkshops and the thoughts of
cemeittee is provideth q.eome point f departilker.The efforteot'three hundred

forty districts can be evaluated and utili4ed. .This is'not to suggest that ant
set of objectives should.be viewed as the "anawer" to an individual district's
curricular problem but rather the,efforts of.others offer i cogyenient point of
departure and'may,serve to' stimulate diverse opilmions about the direction of
curricular thrust within the individual district. The words Of Sir-Isaac fiewtaft
seem appropriate; "If T have, deen further, it is by standing upon the shoulder
of giants." The efforts of others, whether we consider them giant-like oipygmrlsh,
do offer a threshold to view the immense, complicated problem.of curricular

1

developmetat in'better perspective.
4

The title'ot an article in a recent educatiOnal journafl."If You'ripNct Sure
Where You're Goingl-You're Liable to ghd Up someplace Else," succifttly-describrs
,a Continuing dilemn a. in-our educational system. The vagueness'of our goals often
promotes the idea that."anything goes." Without a guiding beacon-many classrooms
.beceme activity-centered rath* than goal-oriented. One eduCator ,,ecently gom-
pared the all-too4ypical'claparfOom with Henri' Ford's observatiOn concerning his-
tory. He defined history as, "One damned tiling after another." IsAhisArue Of
the sUcceasion pf activities within oUr clas rooms?' _Does theteacher really know

- -the edicatiOnal purpose of each aCtivitil Pe haps, even more iMportantly, do the
children know the purpdse?

The Objective-/tem Bank offers a'mechanimeto asaist teachers in stating more
specificaliy the goals of their instructional program and further provides-Abe
means to detereinetheextent ta,which the objectives are. accomplished. The.

a Apeciftcation.of goals.assists the teacher in discovering whether favored acti-
vitiesadvance learnitug, or-arelterely'time fillers; whether they get. the "mate,.
rials" ac-ross,,or are merely perfunctory exercises.

)



;Moil discuesion has been devoted to the topic a nylty individualized inairuction?"
and'occasionally some.dialogue has even centered on the "how." But in even mone
lbasic question is one that is often'ignored: "Individualize what?"'

Many school districts mention their individualized ponograins in reading or mathe-
matica Whit'is individualized withitithese programs? Are certain,skills defi-
nitely identiiitd? Is the practice of pretesting to,determine the child's level
otpraficiency when he entere the mogram a guideline?

. .

The Objective-ItemBank has twqrpotential contributions to make to all schoolidis-
tricts embarktng:On or presently engaged in individualized initruction'programs.
These.contributions are: 1. A groupof well-specified objectives which could
form the'"what"of the program. 2. A set of items designed to provide informa-
tion:on the degree of mastery of the objective..

.1
1. 7

APPLICATIONS AND TECHNIQUES

The versatility of the Objective-Item Bank is evident in the value and qsability-
by.both teachers and administrators.

To the Administration the Objective-Item Bank:

1. 'ftovides.an initial Starting point for curriculum development.- The.
4.

existence of many objectives'avdtds the necessity of each district
duplicating the ,efforts of another. Thb,task of the'curriculum com-
elittee becomes one of'selecting and/or rejeCting objectives from thet
Objective - Itemibank,arid then supplementing them with obtectives

. developed at thelocal level. Pastioarticipants of.the EvWluation

.
Project workshops.wdpld be valuable resource people in this endeavo

. Provided, the inetrumentation'for program ev uatipn, The selection
of items froArthose objectives representative of the'Main,emphases of
the local diatrict provides the frametro'rk for the evaluation of the
stated.goals.

To the Teacher the ObjeCtive -Item Bank:.

1.:Frovides thp pooling of talent and:imagination of teachers of.varied
; experience and interests, thus avdiaing the present duplication of

effort. .

4
Provides resources'for more highlpsensitized program evaluation
..inatead of a battory pf standardiAd tests. Since the objectives
are tailored to the program,',t4eassociated test items crio be-used.

to determine precisely the 'efficacy of the.instrilctional

.

PrOvidea the'meansshereby the,,Seacher can become more.acutely aware
of 'that which he le=seeking fo,,have...occur in his classroom and that
which hewilk.accept as evidence of its Occurrence. -Hopefully, as
teathers becomelmore aware of.their goals, they will Share these *.

C
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.9bNctivps with: children and let the pupils 'become acutely 'aware of
that whfch,is expebted of them, ergo allowing .them to seek their :own
mocialiey of idistrubtfon fot the realization, of the stateltoals..

'

,. .
t

1 p

4. Provides the ntrIells ;of an,,i.ndividualized instruction program.
_

. .. ., ., . . .. ...
a. t Ie provides . for' more' piecise curriculum . planning by' different- '

,tititing those goal's spenific to each grade and even to eich
_student. With the bank at' their disposal, teachere.are. encour- ,..

givi to become aware or' their, responsibilitiei in deyeloping. a:: ,
set .of basic objectiVes. which.every child !lust 'attain and e. ....
further set which can be pursued accordirig,to the sttidents, -.,

abil,ities-iiiid interests.. . . .

.. , .

b. It provides several items per object/1re, some of which May be'
used as ii. pre-test to discover -whether a- student should undei-
talc: that objective white- the remainder may'be employed Ao ..,.:.

'measure tlie mastery orthose' students who do tackle the objective.. 4. *

.. . rf . . .
, .

Several' of the volumes have been reproduced 'from punched cards by' the IBM 407,
..t a machine which. does not print all characters exactly as they appear on a type-
-writer. Thus! ". ,

, ..

7
.

The number ininedie
tpumber of. items pea

Informationoon.the.

e % actual* (

is actually )'
4

is a6tall.y ? .or

Apostrophes cannot be printed..

1 'after the statement'of each objeCtiye' represents the'
ng attainment of thatt objective.

EII publications ir purchases* requests can be directed Ms
.,r .", 4 .'111, /

INSTITUTE FOR EDUCATIONAL.RESEARCH.
1400 West Maple AVenue . ,

Downeis.Grovei Illindis 60515
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ME SMENT.WILI. DEMONSTRATE HfS COMPREH171SI9N OF THE SV1BOLS OF
MATHEMITICSAND THE IDEAS THE SYMBOLS 'REPRESENT Br IDENTIFYING
STATEMENTS WHICH_REFER TO4THE REIATIONSHIP BETWEEN SYMBOLS AND
IDEAS. '

.. I. I a 7 .
. . ,

Ttle relationship between a numeral and nUmber lb
,

, .....
. ') '

, s. the same le the re lationship .between the' concrete and the
. ,

.. Abstract:
b. represented by the statement, 2 + 3.- 5.

% c. different than, the relationship between my name anflmyeelf.
.!,(1. similar to the. relationship betwo4n, the. word "school" and

my, idea of the mchool I attetid. ,s;

-

4I

% )
I Ir

r .
ME STUDENT MILL APPLY 110GCRITERIA. Or CONSISTENCE, REASONABLENESS,
AND USEPULIIESS 2N EVALUAT ik DEFINITION AS ivIDENCED Bt HIS ABIL-
ITY T9 Imorrnrr CONSISTEST, REASONABLE, ,AND USEFUL EVIDENCE' SUPPORT-
ING THAT DEFINITION. ,

4,

. .. ..

-4le'ci. th
. 1

e 'alternative -W
.

hich correctly matches the .definition wi.th .

.. .
,

revi.dence that is consistent, reasonable, and useful. .'

. .. a.. Definition: The sum of two negative integers, i4 equal to
. .

.

the opposite of the duni of their 'absolute values,, ,

io
.

, Evidence: " /) We can ie,present'addition of' t wo positive
integets on the number' line by starting at
the, origin and counting unit intervals to
the ,right 9 90.... ...

2 ) 7 + a - 1-71+ 1-81. 1151
-7 + -43 : (1-71 +1-8 li Y ... '-15 -. .

3) To keep a record of. how .many.basketball0 - games were lost from season to season.
. .,

b. Definitior: The sum of a whole number' and a negative integer
is positive or negati e' according to the ihteger

. 1. '._ itiththe greater absa ute +hie.
J

.
i .

4 Evidencp: 1.) The absoiut4 vase' of the our of : a non-negative.:. .
; integer, and..a negative integer is the whble-'

number difference in the absolute valuesof

'2)* 148- + 31 I-281 31,
. the addende. , ' : ,.,

, 25. 'since 1;-20 I.> 1 31 the -1'.um
is negative

_

.

3) .To repreient *04, balfnce if' deposits of $150.,
$200, $50 are side ,in an account and iith-
driniial aro nia:it, me 14A PIM .......1 . &fain 1

I.

I I
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C Definition:. The prodlIC't a x b of" two intelet.s.,a yid b,
-one of h,ia :?tgative and the other whole
number, is given by a xnb AI/cx 11b/e

Evident's:,
.....

I) ha: ab .

j2) The continuatcrn of number patterns eactitqaties.,
this defiriti

Tad.

.

ex. 20 4x5: -1x5 .4

15 3x5 . -10 -2x5
10- 2x5 -15 -;3x5
5. ix5 '.
0 18. 0A 1.

) John had deposited $3 per week An his savings
for.tour 'weeks: He now has $48. To repre-
sent howmuth he .will haSfe in his account twoi

. weeka he'nce writs. $38 plus (-2343) equal $32.
, , ,

Definitionl; produOt of I x %if two negative integers
\ a and b is -given by a x b n/s/ x /b/

V t

,Eviffence:

1

1) (3-4.=5) + 2) 4' z a (-6' :c.,*-2)
0 3.64 a .1;?l, i .

2) 5 x 2 n x 2) .`

\ 2 2: t)( 5 X 2) ;.
.

but 5 x 2 Is (5 x 2)- .

\ U

cii. t5 a 2)) .1* 5, 2 so we Xoulli like to *rite,ro; I .

o - 6
- 5 x- 2. 5 x ? . '

1), Tom had wrihdrawn t6 from his saviligi'account
each Week Cpr 4 weeks. He nOw had $38 in the''

\. et:count. Hew much did,. he' halie .in tfie ceourit .

\ . . ,

+a weeks ago. . .
\ . f38 plias (-2 x -5) n. WA.. . .-

1 .
.

1 *

`pm STUDENT' WILL fatIONSTRAT41WII,,ITY TO
# .L1ST ONE THAT IS NOT ALWAYS vArap:

n

ANALTtE RULES lEiY SELECTING FROM 0210

.
.4 . C

Which of the following rules will not always, provide a way of divoterm- 0570
,.

.° ining whether a certain nutter\ ti has asertain number F as a factor?
\IP is a factor of N if .. -.11P i.

.

F 2.and N arks in 0,2,4,6, or
JP le 3 and the aum of WS digits
F .4 end endtrin 0,214,6, tir
F 5 and ends in 0.6r 5
F p atid N ends in 0

X

is divisiblie bY 3.

.
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7TRE sTuDitri. WILL EVALUATE IA CONdthStiON .GIVF21 ITS REASONING_ BY
sALECTING THE 'FfOST, AM:NATE DATA- TOt SUFF., ORT A GIVEN CONCLUSIONi.--,

It(!
. -,

4 .:. 4

t
i k. . . . .. .

... Whi.ch of the following donclusions is probably based, on .the most...:.
adeiquate date to stipport that. conclusion? .;. ,

1 \ .
..

1\ . . . .\ .
1

( ,
.1. 4 . .

..

.1

1. .

a

Conclusion

isnanai Weigh hetween
3 and, 25 ounces. 6

.. The silh'is 92 k 10 miiea
away.

*c. This rdom. is 265 ruebir
.bands long.. ,

Au boYs in this class .
weigh over400 'pounda..

e. , The moon has a greater ,
dianieter than the sun.

.

0

Proof
'

Actual t!eights ,V'' 190 banana's .-Le; ..
ter.* I-log:id:from 3 to.25
ciandles ..

The brighteat student in. the
8th grade said So:.

/Three boys meadured.it .using
e.hree different. rubber bands,
;On a 'new scale the trys all
weighed. 'themselves.: The light
est, one reititere'd 108 poUnda.
Joe states,. that anyone -can lot*:
and gee .that the moon is bigger,
than the 'sun..

S'I'UCENT WILL SHOW HIS ABILITY TO ANALYZE A CvRTIIIN HELATIONSHIP 02292'
IN FORMULATING ,

.14 .

.

*FOR A (=ERA!: RULE BY SELECTING THE. STEPS INVO
THAT RULE OR THE RESULTS pi? APFLYING,IL\

I

RAN
s,

A new foRtball league was receyatly,forined,, add it wag important
tht each`-teas playeack other Ctecm 'once r seasoh. The director,:
in 'trying ,to determinethe total riuOer of games which had t be

(played per season; _noted these

2 .i1F Teams involved

2
3
4
5

t

.4

4

Garnes recuired- 4.Er °



--\In order to compute the number of games required as-specified above
for rm it given numbet of:teams, it would probably be most efficient
for the director to

..
a. :reason that for a given number Of teps, there will be about

,twice, that number of games. ',..
!b, find sortie valid function rule relating thi number of teams

and .the number of °games. I
C. diagfam the teams and required games lind then count the

games.
4.

,
limit ehch team to eight games.

Which of the'follo

for 12 teama,
for 13 teams,
for 14 teams;
for 15 teams,
for 16 teams,

s true?, ..
,

01.

0610

. .

the director:will need. 56 gimes
the director(' will need 66 games
the directorWill hheder 'games

,thediActor Will nead 105 games,
the direetor will need 122 games

I.
./

\
9
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. THE STUDENT WILL SHOi TgE AliILITY TO COMPREHEND THE tEFINITIO 'OF 0107
'A SET, BY

4,,
SELECTING THE CORRECT lESCHIPTION OF A 'GIVEN .bET. ,

, .

401/44k\ .

-
'Select the description ,that best fits all of the members
set: Alaska, California, Hawaii, Oregon,: h ashington

a. 'Five states of 't United Statese

*b. Al),. the states thatborder'on'the pacikic Ocean
c. All of the Western states
d. Five states-west of the Missies ppi

of .the. 9

.1, Select" the 'deseription that best, fits all of. the membergof tile-
', ,..set: [13, 15, 17q . _.- ...

--_
..

a. three odd numbe.rs
b.. three whole' numbers .

e. three primonumbers
,

d. the Prime numbers between 12 and 18
*e. 'the Odd numbers betireen 12 and 18.

. .
,

Source: Silver-Burdett
Found. of Second School Maih. Pait I pa 3 and 4-

*

f

THE:STUDENT WILL SHOW THE' ABILITY 10 COMPREHEND THE IEFINITION _0108
*SETS BY SELECTING THE CORRECT LISTING OF ELEMENTS FRON A GIVEN
DESCRIPTION.

Select. the correct listing of elements, for the set of even natural 0296
numbers.

*a. 2,4,6,8,10,12i!
b. i0,2,4,618,10,121c 2,4,6,8,10,12(
d. 0,2,4,6,8,10,12c
e.
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,

.

.

Select the correct listing of elements for the set of whole numbert 0297
such that_each number is kime more thin, a multiple .of 5

a. f641,16,...1
lb. 16411416 ,

*c. .

d. 16,11,1,16,25;21T
p. i1,6,11,16f

Source: SilVer-Burdett, Found. of Secondary School Math, Part I,
pp. 3 and 4.

THE. STUDENT WILL RECOGNIZE SYMBOLS USED IN DEFINING A SET BY SET 0133
.BUILDER NOTATION BY IDENTIFYING THE CORRECT TRANS OF A pIVEN

SE.T.

4"

Set, builder notation is' a way of desigoating a set'i:hat
uses a combination of Ifords and symbols. In.'set builder

.

notation the set. of all the Whole nuMbers fe written as

ta is a Whole numBerI

:and is read as "the set of ill 8, .such.that a is a Whole
number." .

I

Which of the following is a correct reading of fb t 2 < b < '191 ? 0359.

- 1

a. . The set of all b iuch that b is even.-
f

b. The set of all b sUch that'b is an evin numberibet en 2
and.10.

*c.- The- set of all b such that b is a°.riuMber between 2, and 10.
d. The set of all b such,that b is a WhOle nuMber%between 2

and 10.
,

es The 'Sit of' all b such that b is greater than bi- equal- to
2 and less than or equal to 110,
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'10

.

Which of the followIng describe the Bet of.whole numbers
including 10?

up to- and

.. °

}I. la I 4.10i
AIII. la1 0 4,a4.10j

IV. t 0 1 a < 10 and a is a whole number
V. [si a 'is less than 10 and a is a whole number.

a. I, III and IV
b. IV snd V
c. I and II

lid. I, IY. and V

e. II and III

Source: Silver-Burdett, Found. 'of Secondary School Math--Part I,
p. 190-191..

0360 ;.

THE STUDENT WILL ANALiZE A STATEMENT ABOUT" GIVEN 4B4-.,BY STATING 017
WHETHER OR NOT IT IS. A GENERALIZATION FOR THAT SET.' ,

Given the set of numbers T 43,5,7,9,113whi h of the following 0521
statements is

C.'

a generalization for that set:

a. a 3

b. b + 9 is not a member of the set
c. n + 2 is a member of the set

I'd. y + 0 y

THE STUDENT WILL DEMONSTRATE KNOWLEDGE or SETS 'BY SELECTING THE
ONE WELL-DEFINED SET FROM AMONG S L DESCRIPTIONS:-

1

Which Of the following .is a set?

a. The first. seven lucky numbers.
b. The seven luoky numbers:
c. The tall boys in the seventh grade.

lid. The ten talleest boys in the seventh grade.

0292
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Which ofthe following is'a ast?
.:414

a. 'rho large states of the United States.
b. The northern states of the United Stiates.

*c. The first fifteen prime. numbers.
d. Fifteen prime numbers.

-*

Silver Burdett, Found. of Secondary School Math. Part I, pp. 1 and 2. 1

,\THE'STU0ENT WILL BE ABLE TQ ANALYZE EQUAL AND EilIVALENT SETS BY
' \FINDING A. THAT IS EQUIVALENT TO A GIVEN'SET AND A.SET. THAT IS

'ATAL TO THE SAMEZET.

:\

Given-the following sets:

A . the set of whole numbers less than nine
,B'.
C \214,60,10,12,14,16 .

D: the set of ',wen natural numbers les's.than seventeen
E 0,1,20,4,5,61748

Which of tlie folloting is true?

B is equivslent to E
b. A is equivalent to B

*c. D is equivslent to D.
d. C is equivalent to A
e. A is equivalent to D

S.

0290'
V

Given the following sets: . 0241

A: the set of whble numbers less than nine
B 112/3,14516/11,8
C ..2,4,60,10,12,14,16
D: the set of even .nleiurs1 numbers less than seventeen.
E 04,20,4,5,6.7,8

Which of the f011owing is true?

a. Ara
*b. E.A .

C. .

d. B.E .

e. E.0
.

Source: Sillier Burdett, Fbund. Secdar7 _acli021.4; pp.. 5 and 6.
.

la
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THE t.jr)Li. 4ILL DE/;.ONSTRATEHIS,UNDERSTANDING OF THE MEANING.OF 0109
cARDINALNUMBERS By PREDICTINO WHEN TWO SETS.HAVE THP; SAME CARDI-

NAL NUF,BEk.'

A

Which of the following is notC"required in order that two sets have
the same Cardinal number? \,\

a. The elements can be put in one-to-ome correspondence.

h. The two sets have exactly the'same elementt.
c. The two sets have eXactly the same.number of elementth.

*-0. The elements of one set-can he matched with those of
other...set With*one element left over: .

e. whOle number for each set is'the

-",A has thejsame cardinal numbel as B, where A am% are sets of
numbers if and qnly if which of tbe following conditions are t

1. n(A)/. n(B)
,

2. A . p
3. A is equivalent to B .

4. l (A) y( n(B)
5. A 71 B. N ,

a. 1 and 2
. *b. k and 3..

c. 2 and 3 ,
d. 2 and 4
e. 3 and 5 .

lk

Source: Silver-Burdett; found. of Sejondazy School Math. Part I
pp. 6,7,8.

v

0298

0299

THE-STUDENT WILL'SHOW hIS KNOWLEDUE OF T4 EMPTY SET BiITATTIFYING, 0136

ITS 'SYMOLS AND THE CORRECT CONCEPTS CONCERNINd'EMPTY SETS..

18



;

JO

p . c
'Which of the.rollowing is a correct notation for the empty set? 0365

P

I. 0,
.21II.

Iv. 0
v.

a. II and III
b. I and.III
c. fllaridV
'd. II and IV-
41e. ill and V

Which :of. the following stateMents is true?. . .
,

_,

4

_, N -

a. y) is the empty set.

b.. The empty set is a proper subset Of eiery set.
The empty set is a proper subset of every.set except
itself. ..

ch Two of the symbols for 'empty ,set are 0 and 0. .

e. A-set is- a collectign of objects add therefore a set ., .
cannot be empt. 4

SOutce: Silver-Burdett, ,Found. of Secoridary School MathPart I,
p.

THE STUDENT WILL DEMON'STRATE HIS. C0MPREH24SION OF 0CMPIAIENT 'AND 018.
ORDER OF OPERATIONS BY DETERMININGTHE RELATIONSHIPS BETWEEN SETS.



;

If A fat.b, c, d, e,f,g, hT
13 fa b e ff4 . fl

C-fa,b,.c,i.
Which of the following is true?

a. Blip fc, dte, fr

b.' BuC /a, .b3

*c. "E" 64. g, hi
d. 3tJ. g, hi

e. Bud- ta,.b, g,

If A c,.d, e, fg hi
B b, cfd-i

Which .of the following is NOT true?

0316 1

I

Sdrces 'Silver Burdett 'Co. , Found. 't Secondary School #fpth P
pp. 16, 17,

-

.THE CAN DEMONSTRATE KNOWLEDGE OF DISJUNCTION AND CONJUNCTION .0068
BY IDENTIFYING-THEIR DEFINITIONS..

A statement which is formed by joining two statements by the word 0106
or is called 4k

a. combination
b. conjunction

cf C.' intersectioh
id. diejanction



a
15

A conjunction, s time if P

Ala._ both st temente are 'true
. b. one statement is true and

c. both statements are:false
d. at least one statement'is true
e.,. at least one siatemet false

. ,

oni is pase

'-

Source: Dolciani Algebra 1, Chapter 1.

,. :4rs

0

0

,TME.STWZNT WILL ANALYZE A OftEt( SET OF RULES TO DIV= A SET INT)
TWO DISJOINT SUBSETS BY IMIT/FYING A RULE FOR THIS PROCEDURE:

co

Which of the folldwing rules would divide the set of all simple
closed curves into two disjoint subsets?

a. If it .has a point sticking out it is. convex.
b. If the only way to connect a point 5Aside it with one .outside

t is 'Convex.

c. side it with one oUtside
i'aancaveet

that tan be ctinnect
igure, it is Con:.

it is by intersecting a boundarf,
If the only way io connect a point
it isAby intersecting a boundary, it
rf there are any 2 points on the bound
ed br a segment lying partly outside the
Cave.

If there are any sharp curves, it is cone* e.

I

II 0226

-/

. \

, \ D,

\
I. .

.THE STUDENT WILL APPLY HIS KNOWLEDGE AF THE DEFINITION OF SUBSETS
, i

i .

/

$ /
ir

1 : ,

0596,

TO DECIDE, IF GIVEN .SETS ARE SUBSETS OF EACH anoR.
0112

-If A 41, 2, 39 49 5i 'B :f2, 3, 43 'and 2, 4, 5i which of 0304.
Ithe following is true?

a. ASD
*b. B c-A

. c. Ac C
d. Be C
e. CCB

21.
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16

if A. [1.,..29. 3, 4, 5f. , which Of the following,
of 'A?.

. , a. 1, 2-A3.#4,. 51 .

o 4b. The set of three# four and five '.
*c. The set . of the first° five 'whole- numbers
d. '0. : .... I

. e. The whule numbers frqm I. thnl 5.

?, r'
Source: Sil.ver Burdett, 'Found: of Secondary. School Math. 1.. pp. 12-13;

Ma a eubset 0305
. ,

.

.THE -STUDENT . WILL SHOW HIS UNDERSTANDING OF THE MEANING OF SUBSETS'. -

AND FROM SUBSETS BY STATING WHICH STATEMENTS ABOUT A. SIIVATION
INVOLVING SUBSETS ARE CORPICT.

. .

4o

.

If 'the subsets of the :set k f3,6,9,12/ are given as
/3,6,1944g/3T I f6i f9T, 112) /3,65 .,F397 f3,125 , 16,9/
16,12r/9,123,?3,649cf3,9,121,/b,942i, i3,6,12?

.
Which of the following etatements 'are' t.r:ue?1

I. t iis a proper sUbset of A.
II. 3,6,9,12i is a' proper subset of A.

III. i -is. not a subset of A.
IV. f3#6,9,12i is not a subset of A.
V. /3,6,9,12i A.

_VI. 13,6,9? is dquivalent to 3,6,121
,

S, 1# II and V.
.11. III, IV, and V.
c. III, IV, and VI.
d. II, V and VI..e. I, V and VI.

'

0132

0356

22



a 1

I " ', . .

1 - ,
I

r _- .. . .

0

,. .
. . ( ,

,... - /, .

. . ELL of the,subsets of set B ..4a, b, ccara given as,' .'
`91., lc,aibi ,fall)bf ,.fcc , ia,bf , fb,cf. , . ..

.

..

, /

O
,Which of the followinA statements nre true? 4

.

°.
. '

I

I. All,of the above subseteare proper subsks of {a,ti,c ..

- II. The'sUbset ialb,ci is missipg'from the list.
.

. III. There should be 8 subsets in all, so one A.o-Rissing.

..
IV. The empty set, 1 '5 , is a subset of set B. N...

, V. For any set of n elemehts, the number of subsets is 2 ..
I O.

a. 1 and II
b. II ind IV
C. I and III

*d. III and '4

e. II and III

a.

0357.

Bill Jones had a birtfiaay this week. He hinted to his father that 0358
ihe would likelo have affirst basernan's glove or a box-peit.to the
neXt Cubs game. Mr. Jones gave Bill a'largebox on the morning of.
his birthday. Bill.tried to guess;whai was in the box. It could
be the glove. ,It could be the ticket. It could even be,both the
glove and the ticket: .

A
Bill'hasdeecribed subsets0of the set glovet.ticket .. Which of the
followini, is a true statement about these subsets? ,

a. All Of the subset., of the set glove, ticket Yere describeci
by Bill..

*b. Bill did got describe al of the subsets of the set
Wove, ticketi . He le t out the,subsit where the box is =,

empty, tint is 0. -

c. fglove; tickets fglovej , iticketi ore all the proper sub-
.

\ :sets that k,here are fr rglove, tAketT
_.d. Bill described-morel, an the subpets of f.glove, ititket7

.He-also described fglove, tickets which ia not K,subset.
e. iglove, ticket5', Eglove5 ,Wcketi are all the'subpets

there are for.iglove, ticket I

* e.

Sou.rce:-Silver-burdett Found. of Secondary Math.-Pari I., pp. 12.and 13.
.

THE STUDENT WILL.BE ABLE TO DFMONSTRATE HIS.KNOWLEDGE OF...SET THEM
. 0103

MD LANGUAGE BY. INTERMET;NG VENN DIAGRAMS REGARDING INTERSECTION
AND UNION AND UTILIZING NOTATION REGARDING SETS. k

. 23. e
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S.
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-Directional .

18

In the following exercises, cboose the
respopiethat best. bompletes the etate
ment or answers.the question. .

I.
. _

S\..

Set A ana Set B are
,

*a.. disjoint'
b. intersecting
c: equil
d. oquivalent

: 654

Set A is Set B.

a.- a proper subset of
b. equivalent to
c. eqUal. to '1

*d. a subset of

0255,

, .

The intersection of Set A and Set B is
. ./ P

0

a.' Set B
*b. .Set A 4

c. 0.
d. -a finite:set

0256

Olmo

a. '

The unshaded portion of.the Nenn diagram il referred to as 0257

tp (A)

b. r
c. stLie coMpiement of.A.

*d. all of the above

The complement of A set contains

a.fall.members of.the set
*b...n.o members of.the set
c..sómemembersofthe set .

d. o one member of the set

0458 1
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4, ':;*:

4

t
f

ThO 'complement of set B1ontains

"IV

a. ill memoera of set A
b. some Members-.of sett A-

, d. membert; of AMR, 0

no members m ge Se t

I, - I

___-- ....------, '
=-______ Directions: ,-/ --fn the Venn diagram, the univerial. Set is

. alliStudont&-in our schoor. Set G is the_

. set o`f 11 glaenh the school. - Set Fi is
iS . the set of all" rbd4aired girlS'in the

. . 9chool. In the following items, chOose the
best responSe.

. -- i
"4-

is- the same as R/1 .

a. 0.
R

.c.- G -
d.. the complement of R

is the same as R U G.

a. .0
b., R.

- *c. G - .

d. the complement of G .

0259

A

. .

0260
1,.-

tat

.a
portion of the diagiam represents the complement of G.

,0261

, k

.1-a. The vertical shaded
"-b. The horizontal shaded

c. the croes-Shaded
*d. .The unshaded '

1914' a.

026;

porldon- of gle diagram_ represents,the coiplement of R. 0.263
4.

0

a. The' vertical. stiaded7

b.- The horiZontal siusded
',i.e..' The' nontvertical, shaded .

d. The,unshaded
,

a



The complement of G

is equal to
*b. is a subset

. c. is the complement of
d: none of the above

:Nr

20

the complement of R.'

is the same set as the Union of G and the coniplement bf G.

a. 0
b. G .

C. R
*d the universal set

Ilirme s the same 'set .as the.union of ,R and the cornylement of R.

a. 95

b. G
c. R

*d. the universal set

is the same seb as the union of the
complement of G.

a. the universal set .
b. R U p

*c 'the complement of R
d. the complement of G

0264

complement of R and the .0267

is the complemeilt of the cbmplement of R.

*a. R
b. G
c. the universal.set
d. the empty set

is the same set as the intersection of G.and the comple-
ment of Ge ci

G

b. the complement of G
*.C. the empty set

-the universal let
_

0269 (

.677
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is the same set as the intersection of the c plement of.- 0270:
R and the complement of 0.

e. the complement of G
b. the complement of R
c. 'the empty set
d. the universal

Directions:*

.'.

Column. I

.1

For the following item's it is given that the
univetsal let is P., 29 ,3, 4, ,5, 6, 7, 8, 9.?

Set R 4, 7, 91
Set S '9f

C(R) means the complement of a
C(S) means the complement of S

Match the letter, of the items in column II
`with the items in column I.

CelUmn II
0

,

a. 3., 21..4, 7, 9/ 0271

b., 1., 21 3, 4, 5, 6, 7, a, 9ce 0272

c. /1,.3, 5, 6, 83 0273.
,

--4. 11, 3, 5, 6, g; 95

a. 12, 3, 4, y6, -7, 8i -
.

'0274

f., ily 3 5, 5, 9i 0275

... g.. 101 " 0276

2 h. 1, 2, 3, 4, 5, 6, 7, 8S. 0277

,i. i3, 5 6, 83 , 0278

J. Of .
-FA

0279

Seeing Through Mathematics, Van Engen, et al, Book II, pp. 20-24.,
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I
THE STUrENT NUL DEM0NSTRA7 THE ABILITY TO APPLY VENN DIAGRAMS
TO THE INTERSECTION BETWEFX SETS BY SOLVING PROBLEMS INVOLVING
RELATIONSHIPS BETINEE24 TWO OR MORE SETS GIVEN THE VENN DIACRAM OF

. THE SETS.

Let F be the football team of a ceitain sc1ool B be the baseball '0302
telia of that school, and C be the students who belong to the school's'
chess club.

'Which Or the folloking is NOT true?

a. Six members of the football team belong to the chess club.
b.. Thies members' of the freball team belong' to the chess club.
c. Three members of the beset:I-all team are larso on thelootbill

te8rno -

*d. Three memberp of the 'chess club are on both the football and the
baseball teats.

Ce. Two members of the 'chess club ire on both the fobtball and the
baseball teams.

Let A be the set of seventh graders with blue eyes
Let B be the set of seventh'graders with brown hair
Let C be the set of seventh graders who wear glasses_

Which of the following is NOT true?

e. 60 seventh graders have blue eyes and brown hair
b. 71 seventh graders have blue eyes and wear glasses
c. 65 seventh graders have brown hair and wear glasses
d. 13 seventh graders have brown hair and blue eyes and wear glasses

P d. 113 seventh graders have brown hair and blue 'eyes and wear
glasses

Source: Silver-Burdett, Foun_cts_ofacomfm_Schoolath. I pp. 9,10,11
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THE =DENT WILL DEMONSTRATE HIS ABILITY TO APPIX 1/ENN DIAGRAMS
BY US,ING'VENN DIAGRAMS TO SOLVE- PROBLINS INVOLVING RELATIONSHIPS
arm= TWO OR MORE SETS. ...

. .

If. A set, of seventh 'graders whO are girls

B iet of seventh graders. who, are boys

ets 'of seventh graders who have brown. e

set of seventh graders who wear glasso.%
D os

'Which of the following is 'NOT true:L

*S. 28 s/eventh grade. girls wear glasses.
b. 69 seventh grade girls have brown eyei and wear glasses;
c. 56 seventh grade boys and Airls have brown eyes .

d. 99 seventh grade boys and girls wear lasses.
e There are 464 seNrenth grade students

00;

S.

If A students who take typing.0
- students who take orchestra.

C students who .take photographY.

.0

Which of the following is true?

7
a. 9 students take all thr3e courses:

I b. ,10 students take typing and orchistri.

. c. '33 students take only one course.
d. 8 students tike photography.

N e I 26. students ,take orchestra and photography.
t3

Iice:. Silver Burdett Co. , Pound. of Seconda7 Math. I, PP. 14.
.,

0.

016

01312

15,

031.3



f
THE STUDENT WILL DE:1011STRATE HIS COMPRMENSION OF THE ISLATIONSHIP
BETA:EN VENN DIAGRAMS AND MT.ALGIMIA BY .MATCHING STAMM:NTS:OF SET::

RELAT/011 WITH, THEIR CORRECT PICTORIAL PEPRESEHTATION.

24

A

Match each operStion belcd uith\ its.Venn diagrem., After matchink,
which Venn diagram has NOT becn used

A B:

.

rv B

Not use

8. I
b. 2 -
C. 3'd. 4 .

P. 5

r,

---

(4-

0381 I

0382

0383
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25.

Match each operation below with its Venn diagram. After matching,
which Verm dia:-,rarn has NOT beep usedr

:

'EA B *5

A n B

A n B. *4

4

Not used:

*a.

31

0382



4

,

et.

4.

"4.

.

.Match each operation below withettS Venn diagram. After matching,-.

which Venn diagram has NCITbeen used!
. .

A.A.341,8 _C)

B 1/4.1 C

r (B C)

v

Mot used:

ae 1-
b. 2
*c. 3
d. 7

4. 5

r

2.

0390'

0391k.

-

Source: Found. of Seconda .School Mith--Part Silver-Burdett, Ch. 1.
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THE STUDENT. WILI; ILLU3tATE HIS UNDERSTANDING OF IDENTITIES IN SET o142
ALGNBRA AND THE USE OF VENN DIAGRAMS TO REPRESENT IDENTITIES Hi
SELECTING BOTH THE LEFF AND RIGHT HAND SIDE OF AN IDENTITY MOM ITS
DIAGRAM.

,

Which two of the following pairs of set relationships are illustAted 0394.
Iv this Venn diagram.

1. A A (B A C),
2. -A (3 C)
3. (teN B)(..)'(A !IC)

.A 1.1 (B C)

5. (A B) A C
6. (A u A (A QC)

a. 1 and 5
*b. X2 and 3
c. 4 and 6
d. 2 and 6
e.- 3 and 5

4 .

Which of the following pairt -of
by this Venn diagram?

4
OM =Ea AMID

10 A B
2. A u (B U C)

3. ,A B
4. A tif (Bei C)

.5. B);,' C

6. A BPt(A u C

3 and 5
b. 1- and 3

c. 2 and 6
d. -2. and 5
*e. 4 and 6 ,

I

set relationships are illuitrated 0395

33
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S.

Which of the follgwing pairs of set .relationships are illustrated
. by this Venn diagram?.

° 0396

1. A C)
2. A6 B
3. A v (B C)
4. A e% (C .

5. AnBAC

a. 2 and 5
b. 3 and 5

*c. 1 and 4
fl. 2 and 3
e. 3 and 4

Source: Fa_ Schobl. Math ant...k, Silver-Burdett, .

Chapter 1., .
DIE STUDENT WILL'DEMONSTRATi HIS WIDERSTANDING OF:SET ALGEERA AND
ME USE OF VENN DIAGRAMS TO ILLUSTRATE THIS ALGEMA 'BY SELECTING
THE ONE CASE THAT IS NOT PICTURED BY A GIVEN VENN DIVEAM.

0143

Which of the following relatiOnships is FOT illustrated by this 0197
Venn diagram?

1. -AC B
2. Anti

. 3. AV U
4. An A ,

'5.* AvA

°a. 1'
b' 2

*Ft 3

d. 4
- 5
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29
0 #

$,Which of the following relationships is NOT illustrated by this, 0398- .
Venn diagram?

.1. ...A y.4,
2. AP.,11

0
B 13

e/.

N.

Source: Found. of Secondary.SChool Hath.L.PakIL

°

if' At

'
s

THE sumorr WILL DEMONSTRAIE .HIS*CIDNPREHENSIBIN, OF THE RELATIONSHIP 0123
,

BETIEPS THE OPERATION OF ADDITION OF . WHOLE NUMBE1t3 AND' OPERATIONS
WITH SETS:BI SELECTING THE ANSWER Tcy, COMPUTATIONAL PROBLEMS THAT
USE: THIS RELATIONSHIP.

tjzirfollowing sets : At' 03?6

A i4, 6, 8C B fa, b, c 16, 8, 10
'D (alpha, beta

'
gamma E fa, 6, ei

Which of the following is NOT a correct etat ent?

a. n(A) + n(B) 6

c.
BrikoDEC.

'n BAC
e. n AAB +.n(E)

,35
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Given the following sets:

A e 13°. fa, b,è C c6, 8, 10}
D lalpha, beta,. gammaI E fa, 6 8r
Which of the follOwing is NOT true?

30

ii. n(A) + n(D) > n(D).
b. n A) - n(B) n(B/ID) ../

es. n C 0 si

c. n A VC) t n(A) +,n(C)
lid.1 n k) + n(D) + n(E) < n(A V D VI) + n(A/N E

E) + n(CiE) n(C) + n(E) .

-

I

Source: Silver Burdett Co. Found. of Secondary School MathutPart
pp. 19, 20, 21.

0327

THE =DENT WILL ANAIZZE A PROPERTY FOR AN OPERATION ON SETS IN ME 0131
LIGHT OF TWO.DIFFFRENT MFINITIONS OF THE OPERATION AND INDIC#TE
THE DEFINITION UNDER WHICH THE PROPERIT HOLDS.

, ,

Look at the following two definitions of Cartesian products formed
from 3 sets', A., B and C.- .

I. The %et of all possible ordered pairs that can, be formed
by using an element of t.h3 first aet as the .first .codponent
and an element of the second set as a second costponent.

-
If. The set of all possible ordered kriPlets that can be formed

by itsing an element of the first set as the first component,
an element of the second set as the second component and an
element of the third. set ai a third component.

According to'which of these definitions is it true that
(A x B) xCsA x (13

a. I only
*b. II oply
c. both I and II
,d. neither I nor II
e. II always cr.d' I eiometimes

#-

ci3 53
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Look at the followine, twddefinitions of an'operation called .

"diffeience" and indicated by * on two sets A and B.

I. The set of all elements formed from the Members of tIO
'first set that are not members of the second set.

II. The s4t of all elements formed from the members of tihe
larger set that are not members of the smaller-set.

Accoid'ing to which, of these definitioni is it true that A B

B * A?

a. I only
*b. II only.
c. both. I and II
d. neither I nor II
e. II always and I sometimes

44

. .

Look at the following two definitions of an operation called
i'difference" and indicated by * on two, sets A and B.

I. The set-of all elements forMed from the members of.tihe
first set it.hat are not 'members of the second set. /

II. The set of all elements formed. from the meMbers of the
largerl set thit are not members of -the smaller det..

According to which of these definitions is it true ,that A * (B *
(A * B) * C?

a. I -only
b. II only 4

c. both. I and ,II
*d. neither I nOr II *

e. II always and I sometimes

Source: Silver-Burglett FoundatiOn% of Secondiry Math-Part I Ch.' I.
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'NE STUDER niz DIXONSTRATE 'HIS UNDERSTAND/NG OF' THE RELATIONSHIP 135
BETWEEN THE'OPERATI0N OF ADDITION IN THE.SET OF WHOLE NUMBERS. AND

. THE OPERATI0Nq WITH SETS, Br _STATING WHICH COMITIONS REGARDING
SET CARDINAL NUFGERS, UNION AND. INTERSECTION .ARE'' MU& -

\
. \

\In this Venn' diagram, U represents the setL of Whole numbers, A is 0363
. the. aet" of even natu;41. numbers-from 10 to .20 and B is,the set of
. odd natural numbers from10 to 20.

I. Cardinal nuMber orSet A is 4 and Set B is S.
n(A`U B) 9

III. -A U B 1.1.1,12,1314,15,16,17,18,191
IV. A iN B in 0 . /`V. n(A) + n(B)' n(A, U B)

Which of the following are true?

II, sIII, v and V
b. I, III, IV ahd V
c. I, II, III ind V
d: I,, II, III and IV
e. II III, IV and,V

A

,s

In this Vero diagram the Cardinal number of Set -A is 5 and the 0364
Cardinal number of Set B.is 6. U iq the set of the alphabet..

a

'I. A n B ta,el
n(A U B) .* 9
ntA) + n(B)

IV. n(A) + n(B) si(A 11 B)
V./ n(A) + n(B) .0.n(ft U B) n(11/1 B)

0



-4
Which of the following are true?

'a. I, II, III, IV. and V
6. I, III, IVjuld V

0c:\ I,

d. II, III and IV .

\e6 ,,I III IV and y),
0

-V

.
,, - , .\

-', 1 4
/

Source: Silver-Burdett,. Foundations 'of Secondary School Math-Part I:. C. 1*., t 7

2

1,HE"SIVEENT-WILL USE UNION, INTYRSECTION, OR CARTESIAN PRODUCTS al39
TO MIME AT AN IDENTITY IN ME ALGEBRA OF SETSBY. SELECTING* . .

. ..
SNUBS 0? OPERATIONS MAT WILL YIELD THE SAME SET AS A MAI
SERIES OF OPERATIONS.

4)3
-

41.

Directions: Look. at the following sets:
A l,2S B C

Given AVII .i1,2,31 Ind (AU By. i(1,4), (1,q;(2,4),'(2,5),
(3,4). (3:5)f .

Using union, intersection, ind Cart sian products on the'above "three
Sets, A, B, and C, how would you fi the sit i-(1,4)r (10)1. (?4),
(2,5); (3,4), (3,5)3 another war

a.- A) x B
b. C x A) B
c. C x A)1,/ (B x A)
d. t A) x (c B)

*e. C x A)u-(CxB)

I I.

Look at the following three sets: a

A a i,a,b,e,f1 B la,b,c,d} ii)C.
) ' ...I

Given ON (B C) lis,b,e3 . I

Using only uhion and intersectIon on the above three, sets,\\A,
C, how would you find the set ta,b,ej anbther war- N,

at
t3,. A k.) .

c.A" BAC)
/1 (A n C.)

e. t.) B. r (A C)

4

- 39 r

4. -

.0

0372
LP

4

'
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Given A V (B c C) iatb,e2f,d
Using only union, and intersection On the above three sets, A B, 0376
C, how would you find the set &oboe if,d1 another way?

_
(A. U 13)a /1. C

,

, .

CIb. ,A /, (BC) i :

*c : (AL/1 A k) C

itd. t1:1:i /1.) A- C ..
.

e. , A /I ,B /1 X A C b .

Source: Found; of Secondary' diet-I:Oa Math..Part I, Silver4urdett, Chap. 1.

THE STUDENT WILL APPLY THE CONCEPTS OF SET ALGEBRA TO A. NEW SET 0137
SITUATION BY INDICATtNG A RELATIONSHIP BETWEEN 'SETS WHEN cam
SONE INKIBMATION ABOUT /HAT RELATIONSHIP. ,

. -

L

7

GiVey that A /1 B A, whet is true ei6olit .the relationship of A and B? 0367

a. A B
b. A is 'equivalent to B

*c. AL c: B

d. B C A
ei n(A.1./ B) n(A) +Fn(B)

Given that A V B A, what is true about the relationship between 0368
A and 0?

*a. A B
b. A is equivalent to B
c. A C B -

d. B C A
e. n(A.,t/ B) n(A) + n(B)

-,/-

Source: Found, of Secondari School Hath--Port I, Silver-Burdett, Chi 1.

1/1

40
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THE STUDENT WILL DEMONSTRATE HIS 09MPREHENSION OF THE'CONCEPT OF 0110
INTERSECTION OF SETS BY SOLVING PROBLINS INVOLVING SETS IEFINED ,

,HtDESCRIPTION AND/OR SETS IEFINED BY LISTING.

Let A a 13,6,902,15,..:ti
B t5,10,15,20;25,...1 and
C a 15, 30, 45, 601.75,.1

Which of the following ie true?

*- a. AO B al151
b. BACaf151

AftB C
d. A /1 B *
es B C 'a A

0300

Let U be the set of all tile members of a club, PI be the 'rnerebership . 0301
committee of Ii, and P.be the program committee of U. Which of the
folloling 10 true., A

13.

as U M U .

0b. U ti
C. uriPØ.
ds M r P Pe. urit40

Source: Silver-Burdett, Found. of Secondary School Math-I. pps

0

THE STUEENT WILL APPLY HIS KNOWLEDGE OF THE IEFINITIONS OF INTIM- 0113
SECTION AND SUBSETS TO GENERALIZE TWO LAWS OF SETS .ALGEBRA, BY
SELECTING A 'ME GENERALIZATION FROM AMONG A LIST OF GINERALIZA-

.

TIONS.

S.

41



Which of .the following is ,alwitys. true, no matter what elements
are included .in sets A and BI

a. A/ND 0 and B/1 A a
b. IfA^B0,then,BAA.B

*c. A/1 0 0 and B 0 ...0
,) It A B se A, then B a. 0

e. BA A se A-and A/1 B

Which of the follewing is alwas true, no matter what elements 0307
are included in meta A and B?

,s. ,If A B, then A/1 B A

b'. B A, then AA B ra A.

:

If A B, then A/1 B 0
d. B*.:1 A, then A B 0.
e. If A 3B, then A/1 B B

'11

Source: Silver-Burdett, Fmk, of Secondarr School Mathl I' pp. 12-13.

THE STREET WILL USE HIS K .OF ThE DEFINITION OF DISJOINT 0114
. SETS TO =inn SETS WHO itrrimsEcom IS THE EMPTY SET.

Which of the following sets, are disjoint sets?

A pi 41 6t-ic. 101
C 101 8, 61 41 2i

I 3,

a. A'and C
I

*b. D and E
c. C and B
d. D and F

0. B and E
,

fl, 3, 6, 8 9
D ra 16, 83
F 1 6, 8, 103



37

Which of the following pairs of sets have the emp y set as the
set that is their intersection? .

a. tL, 2, .31;f3, 6, 9 ;

b. 119 2. 3/ ;$09 1, 2 1
C. 11, 2, 3 4 Set of firs three whole uabers

lid. 11, 2, 3iOlt 2t 4, 5 /

e. 1, 2, 3 ; Set o first three' na Wral numbers

/
.

SOurce: Silver Burdett Co., Found., of Secondary School Kath-I. p. 12-13./ ,/', 7..../ ,.
THE STUDENT WILL USE HiS KNOWLEDGE OF TIDE Roma* br UNION OF 0115
SETS MID THE PROPERTIES,Oy'ADDITION TO, ARRIVE AT THE RELATIONSHIP
BETWEEN THE Two. ,

/

0309

-

If A. 2t B /4, 5, 6J and 0 i30 5, 7, 9, 113 and
n (A) + n (BJ n (AV B) and n.(A) + n (C) AvC
Which of the fpllowing is true?

a. A C B,

o b. A c b .

c. A B
*d. 'An:C = 0
e.. ,A p

,
If A sill,. 2, 31 B *13, Ai 53and C = 1, 2 3, 4, 51
the following is NOT true?

a. AU B 1; 2, 3, 4. 53
b. A B C

c. A v- B B t) A

d. AUB = 3, 4, 1, 2, 41
e. A V't = n(A) + n(B)

which

,
! . .

Source: Silver Burdett Co., FOund. of Secondary School Math4.
,

p
- 15, 16.
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,
(

THE STUDNIIT WILL DEVELOP GEPIERALIZATIONS BASEDUPON RELATING THE 0117
. DEFINITIONS OF .SUBSET, UNION, INTERSECTION, WIT SET AND =PM-.

KENT. BY INTF!IM 1 REIATIONSHIP;BETWEEN SETS GIVEN CERTAnt
CHARACTE:RISTICS OF THAT' REIATIONSHIP.

,

/

PONVM: 1 BUAIDE." . 03
2 B /1 A A

3 I - 0
4 p - B
5 B is the identity element for the operation of inter-

..section. 1

.Whi h of' the followinig is ,true?
..

a. B C A
b. A mu. IT

lic.. AC B 1

..

d. k eV B
e. I - B

Given: -1. AUB-BVA,
-2 (AU B) t.) C .. A V(sL/ C)
3 ALIO. A

4 BPtC210
5 Cyr . A

Which Of the following is' true?

. a. B C C
b. C c B
c. A C

d. Ac.B
Bc k

lver Burdett Co., .1towld. of-Secondary School Mfth-I,
16, 17, 18..

-NE =ENT Wio-. DEMONSTRATE HIS CONPREHNISION OF THE CONCEPT OF
UNION OF SETS Br scum PROBLEMS imam SETS DEFINED BE INS-
CRIPTION AND/OR SETS WINED BY LISTING.

-
44

0315

0114
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Let x Y Avi114517r.

Which of the following is 'true?.

a. ztly=7.
y x t7,591,241

c. y z
d. 'zu y =11,4,5,712,4,5,7f
e. yc x

z .12,4,5971

..., ,,,,,,,,,,,,,,,,,,,,,

..
Let M" be the set of all studints who take instrumental music,
A be .those who 'take orchestra andil be those who take band.

Which of the following is true?

'11

a. MUA.B
AuB-0

c. BLIAØ
AI& A t..,B...M

e. Mt.,B=A

Sourcei Silver Burdett, Found. of Secondary School Math-Part I. ..
pp. 14, 15, 16.

ME STUDENT CAN ILLUSMATE HIS OOMPREIDINSION OF THE SYMBOLS FOR
INTERSECTION AND UNION OF SETS BY SELECTING IRE 'IRUE OR FALSE
NUMBER SENTENCES ABOUT FIGURES USING THESF.I.SYMBOLS.

(iTs C.. Pe F'

0361

0362

0255

Which of the following number sentences is true about this figure? 0667

a. tA B CI n D E Fl aim ft.BCDE FT
b. fABC3 t.) tDEF:f

%) fDEFi.0
.41d.{ABC1 A 1DEFiuC

cs

45
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4.

)..

- Which of the following number sentence's is-true about this figure? 0668

a. AUB gri01
b. AB.j1, 2, 3, 41c. A A B 0d. AvBif 51 3i

7

a

THE. STUDENT WILL MUTE MAT HE KIM ME MAKING OF CARTESIAN 0129-
PRODUCT OF. TWO SETS BY SELECTING ME CORRECT, ST OR ORDERED PAIRS.
PORNID, NY THE CARTESIAN PRODUCT,

r.

Given the following sets:

f al
B 2, 31 ,

Which of the foliowing is the set of orderedpairs for AB?
\

a. f a, -1 , a,
a, : *- 11: : : 8111:1;12 0: a), (a1,3).r

1

n

b. i 1, a g
c. f 1, a , 2 -, 1, 3 3.

. e. f l, a f 2, a , 3i.' a I
td.-./ a, .1 , .a, 2 9 419 .3 3*, . . -. .

Given the following' nets:

it a al
B stlt 2, 33

. .

. Which of the. following is the set of ordered pairs for BXA?

4 a 1 if 1 , 2, a p a, 2 g (3, a), 01, 3ji
a, 1 , 1/1,, ar; . - 0 -

1

1, a , 1, 2 , 1, 3. 3
a, 1 , (a, 2), (a, 3)1
1, a , (2, a), (3, 03

Source: -Silver.aurdett, Found. of Secondari School Math. Part
. pp. 22, 23.

46

0320

0321
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iHE STUDENT WILL DEMONSTRATE THAT HE KNOWS.THE MEANING F CARTESIAN / . 0121
PRODUCT. OF TWO SETS BY-SELECTING THE TWO SETS FROM WHICH A CARTESIAN
PRODUCT IS FORM).

Given the following Cartesian product: \
C 1(C-4)f (#1 4)1 (St 6), (0, 8), (0, 6), ($O) T
Which of the following lists the complete membership of Set
A and Set B from which this set of ordered pairs was formed?

a. A 4, 6, 8f :-B
b. A #, 5 I. _.13 = 404
c..
d. : : tiol. .13'.640,,si

e. A . #,,,SI ; B 6, 8, 101

Given the following Cartesian product:
C .1 (b, b),- (c, aJ., cc, c), (at_ b), (a, c), (a, a), (by c),

(b, a),*(c, b )5
Which of the followintlists the complete membership of Set A
sild.Set B from which this'set of ordered pairs was formed?

a. A = fa, b,lci
b. -A: first three letters of alphabet; B: three letters.
c. A so ía, bi B 22 fa, b, cj

Nib A s, f a, b, col and A B
e. A I a, b, c and A is eciuivalent to B

**

r

. I Source: SilVer-Burdett Co., Found. of Seconds*? Scheel Math. -Part I.
. pp; 22 and-.23. -

I

0322.

0321

THE PUPIL WILL DEMONSTRATE HIS'ABILITY TO'INTERPIET THE DEFINITION 0124
CARTESIAN PRODUCTS BY DISTINGUISHINd BETWEEN WARRANTED AND UNNARRA
ED CONCLUSIONS MENA SET OF DATA:

tlk
.

Given.thatAxBmAx C, ariblich Conclusion is1 ncit valid? 0320

"!-

a. A fi

b. A B -le A C

1 c. B C

lid Bc
e. AUBIN'AVC

47

ft



Given that A 0, and A x B and A x C are .not Cartesian products, 0329
which conclusion Lis not valid?

a B C

b. B.)1 C

c. AkBAxC
d. OCAXEI
e. 0,t A 3!

Source: Foundations of Secondary'School Math.Part.1 Silver-Burdett,
PP. 22-23,

-NE STUDENT WILL INDICATE,INAT- HE male _T11E_MEANING OF =RED 0119
PAIRS BY SELECTING 1112 COMPECT GRIMED PAIR FORMED PROM THE-ILINENTS
OF TWSETS..

Given the, following sets:

k a. h, 21
B is, i a; b , CI 3,, 4, '51 ....

which .of the following.is en ordered pair formed froin AXB?
N
\ a. 1, 2,

\ *b. 1, a
c,, 21. 2
\d.. at 3
et, b, 1

,

Given the following sets:.

A NI il, 21
B ta, b, c, 3, 4, -5 . .

A

whiech 'of the following le an ordered pair formed from BXA?

Source: Silver.-Burdett Co: of -condors, School Math. Pert L

(\48
pp., 22 and
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/HE STUDENT WILL EVALUATE4THE DEVELOPMENT OF THE'dONVENTION OF OUR - 0180 Ir
Numm.srsTEN BY1DENTIFYING THE EVENTS *um HIGHLIGHT THAT DEVEL00-

,

HUT.

Whi civilization made the most significant contribution in the
d elopment of our-nuMber system in tarts of

clarifying what numbers a set of-symbols was intended
to represent.

b. aimplifying the writing of nusibers.

as The Egyptiiiii-becauke thetdeveloped-a-simple-system of
'counting.

ts b. The Babylonians becausevthey developed a system of numeration
using ttie idea of place value and place holder.

c. The Greeks because they invented "Ow as an;abbreviation
formayfar=--eaning=isething.::-±

1. -The-Hindus because thwy developed a definite, set of symbols '
, to be used in a place value wyetem.

. .

THE STUDENT WILL BE ABLE TO DVIIONSTRATE 'HIS NNowupai OF WAYS OF
REVANING-IARGE-NUMERS BY IDENTIFYING ONE BILLION AS BEING MAL
TO ONE THOUSAND MILLION.

One'billion s the sime-emount as
.

-one- housendAhousend
Atb..___one_thousand_Aillion

d. -ten thousand.thousand
e. ten thousand million-

'0522

1HE STUDENT WILL .BE ABLr.TO-DEMONSTRATE EISINOWLEDIg Iv. Twins
OF ONE MILLION, ITITIDENTIFYMNGTHOWANANy-TIMES LARGER IT,IS THAN

; j ONE THOUSAND.

50



a

:e

45

One million is how many times as large as one thousand?

a. 2 times
b. 5 times
c. 10 times
d. 100 times

a. 1000 times
74,

THZ STUDOT WILL SHOW HIS. COMPREHENSION OF KHAN NUMALS BT RE- 0145
WRITING HINDU-ARABIC NUMERALS AS ROMAN AND ROMAN NUMERALS AS
HINDU-ARABIC.

What is Hindu-Aribip nuleral that- stands for X?

a. .100
*b. 10,000,e- 10
Id. 1,000

e. 100,000

What is the Roman numeral that stands for 50,000?

a. D

d.. --LLXXX

0403

What i 5,946 in Roman numerals? 0405

a. 1.24MMECt0000CVI
b. MV1.24XYJORTI

c. IZMXLVI
d. zczaTivI .

a. VCMXXXXLVI

51- ^

,

,



What is the Hindu-Arabic numeral for TO? , 0

V,

a. 450
b. 6,500

*a. 45000
d. 650,000
e. 10,055

..,
SoUrce: FoUndltioAs of Second hool Math Part

Silver-D ett., .

29

f

.\
THE STUDENT WILL SE ABLE To APPLY HIS KIM= Or PLACE 'ULU BY '0046
IDENTIFYING HOW MANI.TIKES MU 011 DIGIT REPHNSEITS-THA NNOTEN .

DIGIT IN INE SAME MM.

In the raimeral, 5156, the-5 on the left representehoi many times
as\much ms the- 5 on the right?

;

'a 4950
b. 1000

.100

none of the above

Cs.

In the numeral 4,356,492 the 4 on the left represents hOw many times
'as much as the 4 on the right? A

a.- 100
b. 1000

c, 10,000
100,000

e. none of the nbove :

the numeral 31,23 the Ion the- left reprisents how many times as 0064
much is the 3 on the right?

.

a. 10
b. 100*c 1000
d. 10,000 .

e. none of the ebove

Source: S.R.A. Advancing in Mathematics part 1. 52 .
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THE,STUDENT WILL SHOW-HIS UNDERSTANDING OF PLACE Villas AND THE
gug OF EEE0 As A PLACE-40=R BY I DP7IFYING-THE RELATIONSHIP
BETWEEN NUMERALS, PLACEATALC. NOTATION AND VALUE OF THE NUMBER
REPRESENTED. .

. . .
Using the numerals 4, 2, 6, 9," 0 and 1 once each and also Using

--a decinial point which of the following is the largest number
that can be written? ..

a. 046,421:
b. 964,210. .

*c. 96,421.0
d. 69,421.6
0. 069,412.-- . .

.In which' of-these mimbers does riumer 'al. 4. represent thousandths?
C. I

a. 4321. -.
-4000.321

c. .0004 .

*d. 3.214
e. .4321

r

0147
o

0410 I"

AA

A

4

s

I Where would, irou place a zero in, t he numeral 547.6. to represent the : 0
largept number?.

between 7 and the, decimal. point
b. after the 6

-

C. between the decimal point and.,6
d. .between the 5 and the 4
e. between the 4 and the 7,

..,

Is

Source: Foundations- of Secont th I. pp. 24=30
Silver-Burdett..

53
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111E. STUDENT WILL SHOW HIS UNDERSTANDING OrPLACE VALUE IN, THE
DECIMAL SYSTEM BY TRANSLATING LAW/ NUMBERS FROM WORDS TO HINDU:-
ARABIC NUMERALS AND FROM HINDU-ARABIC !ANIMALS TO WORDS.

0148

glow would you read II le number. 4,300,046?
s .

. t a. four thousand, three hundred, f orty-six
b. four million, three hundred, forty-six
c. four million, thirti thciusand, forty-six
d. forty three thousand', forty-six

*e. four million, three hund,red thousand, forty-six
t

,

4,1
0413

.

How would you write one million, two hUndred -seventy-five thousand, 0414
tnty9ime in staadard 'decimal notation? .

a. 1,200,075,29
b. 11275,290

*c. 1, 275,029
d. 1,275,000,029
e. 12, 750,029

Directiona:

. Five hundie
Five hundre
Five hundre
Five hundre

.

Match the words and the numerals that name the

numbers in the following list.

thousand, sixty d' a.. 506 0415
sixty e b. 566,000 0416
sixty-six thousand b c. 506,000 041.7is .._....
six . a d. 500,060 0418

e. 560

Which of th numerals does not match one' of the names for a number? 0419

a. 1

b. 2
3

d. 4
e. 5

Scurces Fo dations of Secondary School 14ath1 Part I, p. 29*
Silver-Burdett.

) 54 .
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THE STUICNT WILL SHOW HIS UNIERSTANDING OF PIACE VALUE IN THE
TECD4AL SYSTEM BY TRANSLATING DECIMALS FROM WORDS TO HINDU-ARABIC.
NUMERALS AND FROM HINDU-ARABIC NUMERALS TO WORDS.

How would yoti read the number 14.5024?

0149

a. fourteen and five, oh, two, four thousandths
b. 'fourteen and five thousand twenty-four thousands
C. fourteen and five thousand twenty-four tenth's
d. fourteen and five thousand, oh, twenty-fotir ten thousahdths

*e. fourteen and five thousand twenty-four ten thousandths

How would you write eight.nine millionthr
0

a. 89.000001
b. 89,000,000.
c, 0.00089.

*cl. 0.000089
e. 0.0000089

Directions: '

,- 042/

Match the words and the numerals 'that name the
same. numbers in the following list.

c One and thirty seven hundredths a. 0.137 -

a One hundred thirty seven thousandths b. 137..

e One hundred thirty seven ten thousandthse. 1.37

b One hundred thirty'teven d.

0422
: .

_'0423..

0424

0425

Which of the numerals does not match one of the names for a number? 0426

a. 1
b. 2
c. 3

*di. 4
e.



THE STUDENT WILL SHOW HIS UNDERSTANDING OF PLACE VALUE AND THE
MEANING OF TEN AS WE BASE IN THE. EECINAL SYSTEM BY 'TRANSLATINg
FRCM DECIMAL TO EXPANDED. NOTATION AND, FROM EXPANDED NOTATION M.
DECIMAL NOTATION.

Which of the following correctly, represents the numeral 375.1 in
expanded notation?

a. 3 x 100 + 7 x 3.0 + 5 + .1
b. 3 x (100 + 7) x (10 .+ 5) x 1 + (1 x...1)*

*c. (3 x 101 + x 10) + (5 x 1) + (3. x .1)
.d. (3 r 100 +. (7 x 10) +. 5 + .1
e. .1 + 5 .+.(7 x 10) + (3 x 100)

0152

Which is the decimal notation for the number whose expanded notation 0432
is (5 x 10,000) + (6 x 1000) + (0 x 3.00) (3 x 10 ) x (4 x 10)?

a. 534
b. 56,034
c. 56,134

*d. .56,070
e. 56,170

THE STUDENT CAN SIGNIFY HIS COMPREHMSIoN OF THE POSITIONAL SYSTEM 0259'
BY CHOOSING .HRECT PLACE UWE IN A GIVEN NUMERAL..

avo,

Ir the numbe 6170 what is the value of .7?

seven hundred
seventy
eeven thousand

a.
*b.

C.
d. seven.

In the number 4,825,000 what is the value of 89

a. "eight milli6n
b. eight hundred

I -c. eight thousand
*d. eight hundred thousand
e. eighty thousand

56
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In the numbe'r .204 what is the value of 2?

,*a. twenty thousand e

b. two hundred thousand
c.. two million

THE STUEEN-T WILL BE ABLE TO DEMONSMATE HIS KNOWLEDGE OF NUMBER 0012
VALUES BY IDENTIFYING THE LARGEST NUMBER FROM A LIST.

Which of the following represents the largest number?
p.

.8.

b. (3/,5)

, *c. 0

d. 1

21

Source:. Insight intO 'School . Mathematics, SRA Book 2, Chapier g.
.

ME .S11JDENT WILL BE AptE To DEMONSTRATE HIS KNOWLEDGE OF THE
MEANING OF THE:PHRASE "SCIENTIFIC NOTATION" BY.IDENTIFYING A
NUMBER WHICH IS NOT WRITTEN IN SCIENTIFIC NOTATION.

Which of the, following is. NOT written in scientific notation?

a. °'

44'4.
b000,.,
54.600

6

.;

103

.54 x 1.05

4. 18,000,000 ..1.8 X 107

d. 451300 2,2 4. 53 x 104

.Source: School Mathematics I chapter 1.,
e

c.

p. 57



52

THE STUDENT CAN COMPRIMENDSCIENTIfIC NOTATION BY IMNTIFYING THE 0248
MEANING FOR A GIVEN NUMBER PH BASE OR A NUMBER PHRASE FOR A GIVEN
MEANING.

Directions I Mark tbe correct letter 'for the definition of
this phrase.

In ethe folloying, notation of 53 is

a. the base of the notation
*b. the exponential notation
c.. the. exponent of the notation

06 51

Mark the correct- letter- for, the number phrase for the negytive '0652
integer exponent.

71114

n7

n77

nO

THE STUDENT CAN SHOW HIS UNDERSTANDiNG OF SCIENTIFIC NOTATION BY
CHOOSING THE SCIENTIFIC NOTATION AMONG NONSCIENTIFIC NOTATIONS
OF THE SAME NUMBER.

The number 809000 can be writt,gi in many ways. Mark the one that
is in scientific notation.

a. 8 x 10,000,
*b. 8 x 104
c. 80 x 103
d. .8 x 105

,11, {

6250

0655



Mark the- correct scientific notation for .000039

a. .39 x 10-6

b. 30 x 10-4

*c 3.9 x 10-5

d. :31 x 10-5

Mark the correct. scientific notation for 70,800,000

*a.

b.

c.

d.

7.0rx 10 7

7.08 x 106

,708 x 105

70.8 if 106 ,

0656

.0657

ME STUDER WILL DEMONSMATE HIS UNDERSTANDING'OF r./:!E CONCEPT OF 0161
ORDER IN THE SET OF WHOLE. NUtelitS BY DETERMINING THE NIETIEENNESS"
OF POINTS ON A HUMMER' LINE.

Think of a number line and three numbers, A,,B, and C. Given the
following relations between theie three poinfir which picture of
the number line is the correct one?
C > A
B < A, A < C and therefore 13- < C

a.

*b. .

C.
A

d.

e

A 1

. B A
I

B C A



If on s. number line,
A is to the left of 13
B,is to.the left of C.

C is to Lhe right of D
B is io the right- of D
Write the points, in otder from senallost largest.

ABC D
BCDA
.CDBA
ADBC
DCAB

. .

, Source: Silver-Burdett Foundatioi of Secondari School MothPart I.
.

42,43.

WE S'IUMHT. WILL BE ABLE TO 12.14ONSIRATE HIS KIKNILEDGE OF NUNBER
LINE (RAPHS BY IDENTIFYING THE SOLUTION SET. OF A GIVEN GRAPH.

,

. ..-\., . The graph representn "the solution sat ef- which of the following 0021
sentences? .

,

-----__ a. ---x---,.._3

.. ,c. x + 2 >,5 ------______,_------- .

CL*.x + 3.) 0.. , ,. ,
_.e.-noneof the esolle--.

The graph represe:lt.s the
sentences?

a.
b.
c.

-4;orammommillOo

.,.,

aolutiell, Set---of_Whicli ofAhe ,follo!ing
. . ---------,:..-..'....

---,,,
x <. 2

5<x 2
-5cx < 2 ; - It 73 -2.

*d. -76x -2 < 0
e. none of the above

' a

1.

SeUrcet Innight into School Motheratics, SRA, Book 2, p. 213;

.0 60
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THE STUDENT WILL ANALYZE A NUMBEI LINE AS EVIDENCED BY HIS ABILITY
TO HATCH A NUMBF2 LINE ILLUSTRATION WITH A PROBLF24.

The number line below, can be used to explain the problem

0 88

0541

3.4 x 3/2 u n
\.b. 1 4 1/3 n

C. 1/3 + 1/31- n
d. 7/8 x 3./2 n

k

,

Idevtify the set of symbols which can be .associated with the . - 0542
nuiber line below. The aymbols must be Used only once and make a
complete statement, which the. diagram will' support.

yr":s--"27i:N4 e oar. y- - _t

f0 .

a.
*b.
c.

. d.

1/2,
1/2,
1/2,
9/8,

4

9/8, 27/16, 3 f , x,
9/8, 27/16, 3 xpc,
27/16, 3, 2, * x,
27/16, 3, 2, , x,

THE UNT HILL ,ANALYZE RULES FOR PRODUCTS AND SUMS OF EVEN AND 0209
ODD MBS BY SELECTING APPROPRATE RULES FROM A LIST.

, /

The product of any two odd numbers will he

a. usually, but, not always, odd
. b. usually, but not always, even
4

.41cp, always odd
. d. always even
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The product of two even numbers and the product of two odd numbers 0568

46 could possibly be the same number
b, would aiwgrs be the game number

would.never be the same number
d. would.rarAy, but occasionally, be the same 4umber /

The sum of any two odd numbers and the product of any two odd num- .0569 .

bers

a. wqáld both be even numbers
' b. d bota be odd rnmsbers

c. d occasionally both be either even or odd
lid. would never be both even numbers or both odd numbers

THE STUDENT CAN RiCALL 1111 BASIC PROPERTIli OF REAL NUMBERS AND OF 0075
EQUALITY HI ILENTIFTING EZTNER EXAMPLES ,OR PROPERTIES.

Which of the sets is not closed under the operstitn named2
I

a. 0, 2, 4, 6, vidition
b.. 0, 1 nmltiplicatilMm
c.. 1, 3, 5, rip: multiplication

*d.i 0, 1.addition
e.. 0, 1, 2, 3, ... division

Which of the following illustr tee the asciative property of
multiplication?

il.a. (a b) C ... a (b c)
,b. a b - b , a

4
f. . c. a (b + c) ... a b-+ a cd. a12.1a..a .

e. none of these

62

t
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Which of the following illusti.ates the transitive property of
equality?

a. jf x + 4 . 7.then 7 x + 4
*b. If 2 + 1 3 and 3 . 3 + 0 then 2 + 1 = 3 + 0
c.. It 4a = 6 and 4a . 9 then 6 9
d. If 2 + 5 . 7 then 7 2 + 5
e. none of these

Twii nutters Are additive inverses, if

a. their product is zero
b. both are positive
c. .their sum is one ,

d. their sum is zeio
e. they are equal

012

The'real numbers have a'unique element d havin\the property that 0124
a + 0 m a and 0 + a' 0. This property is called them

a. associative axiom of adaiion
b. gismetric property of equality
c. distributive axiom
d. convoutative axiom of addition

*e. additi7e axiom of,ziro

... I

Which.of the following statements is true because of the additive
.

, 0125 .

property of equality? i' \

*a. If.x = 7 then x + 3 . 7 + 3
b. If x + 4 = 7 + 4, then x . 7
cp (x + 3) + 7 . x + (3.+ 7)
dp x + 0 . 0 + x x
*e. x+y=y+ x



4

-

58

.1,

Uie the mUltiplicative property of equality to complete the '0126
.following conditional. If x 4 12 then .

a. x
b. x + 4 + -4 12 + -4
'c. 4x + 16 6
d.. 2(x + 4) 24
e. none of the above

4f

Source: Dolciani, Algebra 1, Chapter 2.

THE MIEN? WILL BE ABLE TO DEMONSIRATE HIS don= OF THE
'4 MEANING OF'sTHE W3RD INTEGERS BY IDENTIFYING Tn. CORE& SET

NOTATION FOR THE SET. OF Imams.

0027

The integers may be written bp, set. $orm as 0037
. is; a. (112.314151)

b. (0,1,21341.,)
c. -1, -2, ...3, 4 5. )
d. 0, -1, :.2, -3; -4. ...)

*e'. ...9 .41 "ag 01 1, 21 )
w

Source: School Mathematics II, p. 35.

WE sirwir WILL ANALYZE THE SET OF INTEGERS ASWIDENCED BY HIS
ABILITY TO, SELECT FROM A LIST'. OF PROPERTIES OF OPERATIONS THE
PROPERTY .14HIoH DOES NOT BELONG TO THE szT OF WHOLE NUMBERS.\

-

Select the propertywhich belongs. to the, set of integers but not
the set Of wholewnumbers.

a. .Closure property. If sob, and c are in the set 51, then
.a+b is in the set S.

b. Distributive property of multiplication crirer subtraction'.
If-a-,b-i-and-c-are-ot-the-set-S-and b=c is of the:set
the ax(b-c). s (gab) (axc).

c. Multiplication property of. zero. ab is 0 if anfi only if
at- least one of.a and b is O.. ; .

d. Additive inverse. If a isoof the set S the9 there exists
a unique member of set SI a-,!, 'each that a + a " 0., 64
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.59

7 c%,

ThE STUDENT WILL BE ABLE .TO DEMONSTRATE.HIS KNOWLEIXE OF WHAT 0056
RATICRAL AND IRRATIONAL 'NUMBERS ANE -BY 'IDENTIFYING AN IRFiATIONAL
NUMBER..

g

Which of the following is an irratfonal number?

a. 1

b. 92
3

*c. 5

d. 7
e. 1.414'

Which of the following is an imational number?

a. .565656565656...
h., .418418418418...
c. .626626626626...

* . .823847891822...
e. .12635103512635...

Which of the following is an irrational number?

a. 64
b. 121
c. 49

*d. 145
e. all of tbe above

Source: School Mathematics, II, chapter 10..

.
- ..

piE STUDENT WILL DINONSTRATE A BASIC HANLE= OF IRRATIONAL
NUMBFR4 AS EVILENCED BY HIS ABILITY It IDENTIFY KNOWN'FACTS WHICH
COULD BE USED TO DEVELOP AN ARGUNFNT FOR .7HE EXISTENCE OF .IRRATION
Al. MOYERS;

0083

e

0195'
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The Greeks discoVered long ago that certain numbers could not
be written as the ratio Of integers. There is'a proof ffir the
existence of such numbers. This prdof uses many facts but de-.
pends primarily on showing that

a. the square of an evenanuaber is eVen.
..*b. a 'number cannot' be both eiren and Odd.

C. the square of an odd number is' odd.
d. all even whole numbers can be written as .two times another

whole number.

THE STUDENT WILL DDIONiTRATE_ KNOWLEDGE OF .DDIECIED. NUMBERS BY

BEING' ABLE'.10 ADD AND TO MULTIPLY DIRECTED MBES:

The sum of +4 +1-7 + 3 is

7 0 $t. -6
08

d. 4. 6
e. +8

,

The inim of (-2 + -3) + (-4 4. 4.6)
6

The ProduCt of -:3 and +.4 is

a. +7
b. '41
k. +12

.4* 12
'e.

q,

,

42

0552,



If x.<'0 and y 0 thin

a. xy.= 0
Alb. xy 0

c. xy 0
d. x + y 0
e. none of the above .

) e

''

61
I.

Source: Dolciani, Algebra 1, ,Chapter 2.

THE:STUDENT WILL BE ABLE TO DEMONSTRATE' HIS KNOWLEDGE OF THE
MEANING OF THE, PHRASE "ABSOLUTE VALUE" py IDENTIFYING A COH:REOT

, MEANING...
01

0138,

The :meshing of the phraSe "absolute value" can be thought of .0038
as 6eing the

a.. reai,or time sinount'of the number .

44.3. distance the, number 4s from zero on the number line
C. opposite of. a number
d. distance between the number and its OpPosite on the

number . line.

Source: School Mathemattcs, II,p. 60

'ME STUDENT CAN DEMQNSTRATE:ANUNDERSTANDING OF AlaLUTE VACUE
BY SOLVING EQUATIONS AND' INEQUALITIES. INyOLVING ABSOLUTE,VALUE.

If xf 2, 'then

a. x = -2 and x = 2
b. x = 2
c. x..= -2

do x = -2 or x = 2
e. none of these _



.? .

Which of thee follóXing is the graph of the solutioniat < 1? 0101

-r

-4 -1 0 1- 3 I

-4 -3 t o 2 3 o'f

-I .0 s-

-.5 2 0 ( 2 3 y e
- 4 -1 1. -I 0 1 .1. 3

Which open sentenCe describes the graphShown below? 0102

-3 2.

a. 3
*b. 3

d. 3 andiaiy3
e. 3 < a < 3
7,

6 /7-41.- '3' 4 .

In the graph of I x 2 1$ 5, the distande between the graph of
x and the graph of 2 is

a. more than 5
:13` less than 5
*c 5 pr less
d. 5 or moi-e

t. e. none of the above

0103

The solution set of the open sentence lx 11> 4 is . 0104

*a. x I x <-3 or..x > 5 1
b. fx1 x< 3 or x < 51

d. Ix! x<3 .or x > 5 3
_ e. x 3 or x < 5 j
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The solution set of the open sentencejni+ 4 .., 2 is

Source: Dolciani Algebra 1, Chapter 1 and Chapte\4.

fr

THE STUDENT WILL BE ABLE TO DEMONSTRATE HIS K .OF THE
MEANING OF THE PHRASE "PRIME NUMBER" BY CHOOSING THE CORRECT.
.MEANING FROM A LIST.

A

0105

.4

The meaning or the phrase "prime number" can be st ted. 0045

k prime number is a number that

' a. has more then two factors
b. is not divilible by 2
*c, has two and only two factors
d. is odd and has less than/two factors.

Source: School Mathematics II, p. 103.

THE STUDENT WILL BE ABLE'TO.DENO6TRATE HIti..KNOWLEDGB,,OF THE
MEANING OF.TWIN PRIMES BY IDENTIFYING A PAIR OF TWIN PRIMES.

0032

Which of the following is an example of twin primes? 0046 4

a. 2, 3

c. 13, 13
d. .9, 11

A.

. SoUrce:.SchoOl Mathemta -4, 11 17.

69
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THE STUDENT CAN DEMONSTRATE UNDERSTANDING PRIME AND COMPOSITE .. 0093
NUMBERS- BY FACYCRING COMPOSITE NUMBERS: ,

The number

a. 0
b. 1

*c.. 2
. d. 4

.

Aprime nuMber has exactly differentNfactore.

iis a prime numbei.

a. 0
b: 1

*c. 2
'03. 3

0188

cap

4

.. even nuOber(s) is (are ) prime: 01903--

a. No
*b. One

c. Two

d. Many

Composite numbers may bd,divisible by

a. other composite numberp.
b. prime numbers.
C. two.

*4. all of the above.

.

There are prime nuMbers between 1 -and 20.

a. 9
*b. 8
lc. 7

d. 6

.

0192

4\



Fifteen is" divisible.by -

a. one
*b. two
c. three
d. four

65

different primes.

Nattiral numberS that contain more than.two dyferent factors are
. numbers.

1-

a. prime/-\
b. odd-
c: even

*d. Composite

A

.0193

.0194

If a number has a priie number of divisors then the number. is 0195

a. . prime '',

b. composite
c. odd

ed. prime or power of a prime

A number i completely factored
of numbers.

a. several
b. two
c. other
d. prime

if it is expressed as the prod)ct 0196 .

\-

2 3. ,5 7. is the complete factorization of

a. 180
b. 140

*c. 210
240

0197

eri

*(1
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The complete ,factorization of 625 is

)lx 5 x 5x 5 x 5
1). 51x 5 x 25 ..*c. r
d. 5 x 125

0198

THE SIUDENT WILL U SE HIS KNOWLEDGE OF PRIMES TO EXI3J&SS A NUMBER 0191
AS' THE; PRODUCT OF ONE AND OILY ONE SET OF PRIMES B SELECTING

I' FROM FOUR SETS THE SET WHICH REPREMITS A UNIQUE FACTORIZMION,

299 can be expressed as the product of-

,a.. 11,27,2
bi; 7,42,3 .

c. ,23i13

d. 1,299

THE STUDENT WILL pa ABLE TO DEMONSTRATE HIS KNOWLEDGE OF THE
MEANING OF THE 'PHRASE "REIATIVELE PRIME" BY SELECTING A PAIR OF
NUMBERS WHICH ARE REIATIVELY'PRIME.

0033

Which of the following pairs of numbers are relatively prime? 0047

a. 15, 24
b. 14,
c. 9,

_j.6

27
d. 13, 26

*e. 8, 25 .

Source.: SchoorMathematics -II, p. 110:

4

.

E STUDENT WILL BE ABLE TO,DEMONSTRATE HIS KNOWLEDGE OF THE 0042
RPOSE OF ME SIEVE 'OF. ERATOETHENES BY SELECTING ITS 00HRECT

E.



The Sieve of Erjtosthenes is'a tool for finding:

fa. prime numbers
b. thk; Greatest Common Factor
c. the Le t Common Multiple
d. square and triangular numbers
e. the dAvisibility of a number

Source: School Mathematics II, p. 105.

0056

THE STUDENT WILL BE ABLE TO APPLY THE PROPERTIES OF REAL NUMBERS . 0081
OR OF EQUALITY BY JUSTIFYING STEPS IN A PROOF.

Which property of real numbers or of equal/VS, enables
from Step 1 to Step 2?

'Step 1: b + c + (c) b

Step 2: b + [c + (c) b

a. Transitive ProPerty of Equality
b. Additive Property of Equality
c. Axiom of Additive Inverses

*d. Associative axiom of addition
e. Axiom of closure for Addition

you to go 0139

,

'Which property of real numbers oir of equality enables you to go
from Step 2 to Step 3?.

Step 2: b +,[c + b

Step 3: b + [c + (c) ]

a. transitive property of equaliVy
*b; symmetric property of equality
c. additive property of equality
d. axiom of additive inversei
e.- additive axiom of zero,

Source: Dolciani, Algebra 1, Chapter 2.

73
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THE STUDENT WILL DEMONSTRATE KNOWLEDGE. OF NATURAL NUMER PROPERTIES

MALING WITH. EXPRESSIONS.
BY CHOOSING THE CORRECT PROPERTY OF NATURAL IN PROBLIMS

Directions:

/ //

'
/.

Choose/ .the letter of t e proPerti or proper,-
tielAhat take you f$m thelirst expression
to,the equiyalent i cond

/

35 + (894 92) (35 4 92)

.a.,

b. Associa ve 1

c. Distribut ve
*d. a,and b
e.' a'and c.

15 (2 9)

*a Commutative
b. Associative
c. Distributive
d. °Identity

e. a and b,

5 (8 + 13)

a. Commutative'
b. AssociatiVe
c. Distributive

.*j . a and c,

e. A and/b

9) 15

10'

0280

8 (5) 4. (5) .

19 + (3.5)

*a Commutative
b. Asiociative.
c. Distributive
d. Identity
e. a and b

fie

(9) + 19

14



2(22 + 33)

69

(53 + 22)2'

*a. Commuiative
b. Associative
c. Distributive
d. Closure
e. Identitiy

If afM, and bdt4,- then

a. Commutative
b. Associative
C. Addition
d. Closure
a. Identity

*.z

5(1 + 0) 5(1)
Agre

a. Confutative
b. Associative
c. Distributive

*de Identity
e. c and d

9(7)'+ 9(8)

a. \ Commutattve
b. \AssOciitive
c. Distributive
d. Aadition '

*e. c and d

c.

a b + c

*a COmmutative
b. Associative
d. DiOributive.
d. a.ridb
e. a And c

A+b) M.

9(15)

7r

'+.b a

75

-0287

-0288



x(y + s). Xy

a. .Commutative
b. Associative .

fc Distributive
d. a mmdsc
e.- b and c

Source: Seetmc Through Mathematics; Van Engulf etal, Book I, p. 273.

.

THE STUDENT Witt RECALL HIS KNOWLEDGE OF THE DISTRIBUTIVE PROPER,- 0 . 0138
TY FOR WHOLE NUMNERS BY FINDING THE CORRECT RIPLACEMENT FoR THE

' VARIABLE IN NUMBER SENTENCES USING THE DISTRIBUTIVE PROPERTYi

0289

4 a 12 4x(3+n) 1/(4x3 ) + (4.x'n) ma48 0369.

What is the replacement'for n..,that will make the sentence true?

41, .
a.

*b.

C.

d.

e.

4
9

3
10
12

65 (5 x 3 ) +.(5 x n) A.5(3 x 13
.yhat is the replacement for n that will make th sen'tence true?

5

b. 7

c. 13a.! d. 12 '

4e. 10
/.

a

.-Sources'Found. of Secondary School Math--PartI, Silver4urdett,
pp. 2446.

THE.STUDENT WILL Ui3F. HIS UNDERSTANDING OF,EQUALITY TO.DETERMINE IF
%0THER'RELATIONS POSSESA THE PROPERTIES OF SYMMETRY, REFLEXIVITY,
AND TRANSITIVITY. /

,..,
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.
Directions: Three of the properties of relations are

reflexive, symmetric and transitive. For
each of the following sentences, mark your
answers as follows:

a. reflexive only
b. symmetric only
c. reflexive and symmetric
d. transitive only
e. reflexive, symmetricand-transitive

A is a cousin of B b 0489

8 4 d 0490

15 + 2 17 e 6491

Set x is equi7alent to Set y

'

Let A, B and C represent sets. Which of the following statemients
, are true?

I, A G A
II. If A C. B, Bc A

III. If A B and B C C, then A C C.
IV. The subset relation between sets is reflexive, symmetric and

transitive
V. The subset relation between sets is neither reflexive, not

symmetric nor transitive.

a. I, II, and III
b. I, II, III and IV
c. I, III,' and IV
d. V oray

'I.e., I and III only

fr-

Source: Silver-Bardett, Found. of Secondary School Hath.--Par. I; ,

Ppir 45, 46:

THE STUDENT CAN ANALYZE THE REASONS FOR 0 AND 1 HAVING 'l'HE PROP

OF IDENTITY AND CHOOSE THE CORRECT REASON.

77

049?

0493
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Why is 0 the Property of Identity for addition and subtraction?
Analyze the following reasons and complete the phrase. "0 added

to or subtracted from a number"

a. does not change the original number.
*b. names the` original number.
c. identifieo the O.
d. changes the number.

Why 4s 1 the Property of Identity for nultiplication and division?
Anslze the following reasons and compl te the phrase. "I multi- ,

. plie to or divided into a number"

does not change the original num r
*be names the original number

ipentifies the 1
d. changes the number

THE kTUDENT WILL ANALYZE A PROOF OF THE COMMON ALOGRITHNS BY MATCH-
INeEAPH STEP OF THE PROOF WITH IRE ,PROPERTY IT REPAESENTS.

4,

0

.FiOm,the'list of properties below seleet the
. each'step of the proofs below.

Distabutive lortTerty
Associative property
Commutative property
Identity element
basic facts

(4 + 4) + 4

(4 + 4) + 4

(4 + 4).'+ 4

(4 + 4) "i 4

ns.'"".

one which belongs with

0661 °

0662'

018.4 ,

[(4 x 1) + (4 x 1)] + 4 A a c *D E
% -

0527 .

[4 x (1 + 1)] + 4 -*A acDE' .0528

= (4 x 2) + 4 ABTD *E 0529 .

4

(4 x 2) + (4 x 1 A )3 C *D E* \ 0530

4 x (2 + *A B D E 0531.

- 4 x 3 I) . ..A B D *E 0532

- 3 x 4 A Bn D,E 0533
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(The questions below .constitute a proof thst 6 x 28.= 168.)

3.*

ast step: '6 x 28 6[(2 x 10) + 8 ic 1)]

..

x 28 - [6. x (2 X 10] + [6 x (8x-1)].

6 x 28 = [(6 x 2) x 10] [(6 X 8). x.1]

6 x 28 = (12 x.10) + 48 x 1)

6 x' 28 = 120 + 48 .

Last step: 6 x 28 = 168

*ABCDE
A *B C E

'ABCD*E
A 13 C D *E

.f

0534

. 0535

0536

037

THE STUDENT,WILL ANALYZE A SW OF PROPOSITIONS ABOUT A SET OF NUM ° 0190 .

BERS BY:SELECTING A PROPOSITION WHICH IS A COMM= STATEMENT
ABOUT THE SET.

1. 1
2. 3,5
3. 7,9,11
4. 134547,19
5., 21,23,25,27,29

V.

Given the triangular arrangement of odd numbere above which state 0544
ment.below is true for yle. array if extended.

a. .The sum of the first N odd numbers is the square of N.
b. the sum of any number of odd numbers is the cube of a

number.
*c,, the sum of any line of even numbers belonging to the array

above is the limber of elements to the third power:.
d. the sum of the first-N number of lines in the array above

, is the same aa the sum of the first N odd numbers.

I.
THE STUDENT WIIL ANALYZE AN ILLUSTRATIVE EXAMPLE OF THE REASON 0192.

AHLENESS OF A FAMILIAR ALOGRITHM BY §ELECTING THE DEMONSTRATION
WHICH IS

1. .COMPLETE (NO STEPS OMITTED).
- 2. ORDERED (LOGICALLY DEVELOPED).

3. CONSISTENT WITH PROPERTIES oF WHOLE NUMBERS, AND THE°

0

NUMERATION SYSTEM.'.

/

.

7.9

a

r,1

)



Directions:

4

7.4

Select the illustrative example of the
alogOrithms which is:

1./omplete r.;:istepli omitted)

2. ordered (1 cally-developed)
3. consistent with properties of whole

numters and the numeration system.

.

a. 1 31 + 45 3 x 10) 4 (3'X 1 '4' (4 X 10) + (5 X 1
3.x 10) + (3 x 1 + -(5 x 1) 14 :110

3 , 3'x 10) + (3 x 1 + (5 41.). + 4 x 10

5 5 C(3 x1301):.:

p x 11) + p x 11.4 O 4,x 10\

6 N''!: t9 5) x+.1.0] :7[(31+ : 1] ) 5 x
7 x 10)'+. (8 x 1).

8 78

*b. 1 98-32 . 9 x 10 + 8 (3'x 10) + (2 x 1)]
2

5)

C. 1

2

3

4
56

9 x 10 3 x 10 1 +1 (8 x 1) 4 (2 x 1)]
(9 3) x 10] + [(8 2) x 1] '

6 x 10). + (6' 1)

66 -

6 x 39 . 6 x (C3 x 10) + (9'x 1)]'
6 x (3 x 10). + [6 x (9 x 1)]
i6 x 3) x 10 + [(54 x 1)]
18 x.10) + 54 x 1) _-
1804 54
234

cl, 1 : 4386 32 . . .

2 . . 4387 . (32 x 100) + 1187

'3 _ (32 X 100) + [(32 x 30) + 227]
4i[(32 x 100) + (32 x '30)] + 227

5 102 x 130). + 227
6 (32 x 130) + LO2 x 7) +3]
78)

[32 x (130 .-7)] + 3

[(32 x 130) + C32 x 73] + 3

9) (32 x 137) +1
, .

t)

' THE STUDENT WILL SHOW KNOWL7DGE OF GREATEST COMMON FACTOR AND LEAST 0094
COMMON MULTIPLE BY FINDING THE GdF AND LCM FOR GIVEN NUMBERS,



" ;31'144447":417".,

The least connon tiple of 6 and 7 is

AG 1
b. 2

*c.

e. none

/The lea --tommori:multiple of two numbers Must be at le as
great\teL.Kk

/the---kreater of the two numbers.
-b./ the lesser of the two numbers.
ca" the T.Iroduct of the two numbers.

none of the above.
boih a and c are correct. ."

.

The least commori multiple of 24. and 134 is

a. 22 x 31 x 7

b. 23 x 32 x .

1' 1 1C. 2 x 3 x 7 .

*d. x x

e. none of the above

The, greatest common factor of 12,..and 36 is

a. 22,

b. 31
31,

d. 22. x 3
3

e. none of the above..
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The greatest commpn factor of 2 numbers artist be no greater than

the

a. .
greater of the two numbers.

*b.,...lesser:of the two numbers.

product of the two numbers.
d. .both a"and c
e. none of the above

0203

The lowest common denominator foil finding'the sum of 1/15 and 02 0204

is

23 x 32 x 5

72 x 15

2 x 3 x 5
23

x 3
2
x 5

1

both a and d

THE myrinT WILL EVALUATE A SYSTEM OF NUMERATION BY ENTIFYING THE 0175
ADVANTACES,AND.DISADVANTACES WHICH WOULD,ARISE,FRCE ITS USE. ?"

,

The system of

Number
1

10
100
1000
1,000,000

numeration which uses only.the symbols belowt

Symbol
1
P.
7.

'Jr

where. 7 ==

50 . " (.1

234 - ? '11 n Pin ult

a. is difficult to use because too many differeni pymbols are
needed,

b. is easy-to .wcTk with because it usesplace value.
is difficult.to use bir representing large numbers.

d. :has the same advantage as ourinumber system because it is'
based on ten.

0517..
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ME STUIENT WILL AtiALYZE'SOME,'NUMkatICALt RELATIONSHIPS. AND SELECT 0234 .
ANSWRS FROM LISTS WHICH GIVE SOLUTIONS TO QUESTIONS INVOLVING
IHE RELATIONSHIPS GIVEN.. .

Directions:

Examples:

Illustrated. below is a new relationship and-'what
happens when you put; certain numbers in ttie correct
places. rind the relationship, then answer'the
items below:

3
4 a 3.9
.5

2
1 a
7

15
6

-7
5

14'37

In what base must the numbs be for the relationship you discovered '0622
to work?

a. 2
b. 8
C. 9 '

!id. 10
e. 12

a. 19

b. 66 ..
c., 30'

.*d. 36

e. 33

t

12
3

0

a.. 12
b.; 9

*c. .15
ci.
,e...36:

.

0623
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1

78

1
1

4
4
4

0625'

0626

a.

c.
4fd.

e.

8
12
16
20
24 ;

;

re



ARITHMETIC OPERATIONS.

f

-



. 1

,

ME S1UDENT WILL EVALUATE ME RESULTS OF CERTAIN DISCOVERIES IN 0194
MATHIMATICS BY IDENTIFYING THE MOST .IMPORTANT OUTCCME, IN nERMS
OF THE IEVELOPMENT OF MAtHFNATICS, OF THAT DISCOVERY.

The discovery of irrational numbers was important in the history
of mathematics bicause

a. a lenfith well discovered which did not have an acceptable
nuaber to go with it.

b. portions of mathematics involving arithmetic calculations
were neglected for centuries.

*c, arithmetic was proven incomplete.
d. the Greeks turnedtheir attention to geometry.

ME STUDENT WILL DEMONSTRATE HIS UNDERSTANDING OF CCMPUTATIOHS
IN'. THE -ROMAN SYSTEM OF NUMERATION BY FINDING SUM, ADDENDS AND
DIFFMENCES IN THIS sersnm.

0531

0144
;-

Express this sum in simplest Roman numerals. XLVit + CLXVI ;. 0399,

a. CLXXXIII
b.' 'CCXVVIII

c. CCXXIII
d. CLXVVIII

*e.

What are two addends in Roman numerals whose sum is CLXIV? 0400

a. CIX + XI
*b. XCII + LXXII

CV + LXI
d. XI CLV
e. CLXII + XII

"

tf
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Exprese the following differences in simplest Roman numerals. 0401
MCDXCII - DLXXXVIII

a. MCLXXVI
b. MCDLIV

*c.. 'CMIV

d. CMDLIV
e. MCDLIV

7

What is the addend to which you would add MCCXXI to get a sum of' 0402
mccpxxxvIII? ,

a. MDXCIII
b.. MXCIII
c. DXCIII

*d. DXVII
.e. DXCVIII

.

Source: Foundations ef Secondary School Math. Part I, Silver-Burdett,
p. 29.

THE STUDENT WILL DEMONSTRATE HI§ UNDERSTANDING OF RCHAN NUME2ALS 0146
IN A WORD PROBLEM WHERE BOTH TRANSLATICN AND CCMPUTATION ARE'IN-.
VOLVED'AND SELECT THE CORRECT ANSWER TO A QUESTION.

A certain school was built in 1958, a church in Meta:MEW, and a
branch post office in MCMXLIX.

Which of the three buildings is the oldest?

a. school
*b. church
c. post office
d. church and post office and both are the same age
e. school and post office and both 'are the same age

. 0407

What is the difference in age between the two newer buildings? 0408

a. IX yearc
.1). XIV years
C. 'ease age

*d4 XI years
e. XVI years

6,7 1
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f

Rome was first settled around DCCLII B.C. One of the best known
of ancient buildings in Rome is the large, half-ruined Colosseumr
imilt around LLV/ A.D. About how many,years after Rome'was first,
settled was the Colosseum built?.

a. DCLXXVIII
b. DCQIIVII

*c. DCCCXXVIII
d. DCCLLXXVII

DCCCXXVII.

Source: foundations of Secondary School Math, Part I, p.
Silver-Burdett

GIVEN A DEFINITION OF A NEW TERM THE STUDENT WiLL APPLY WHAT HE
KNOWS ABOUT THE PRINCIPLES OF ARITHMETIC TO THE DERITATION OF
SOLUTIONS WHICH THE TERM ILENTIFIES AS EVIDENCED BY HIS ABILITY
TO SELECT A SOLUTION WHICH FITS THE DEFINITION.

A perfect number is a number equal to the sum of all its factors
including one but excluding itself. Which number below is a per-
fect number.

a. 8
b. 28
C. 39
d. 101

0193'

',P101

0550

THE STUDENT WILL APPLY HIS KNOWLEDGE OFTHE MEANING OF CLOSURE FOR , 0130
A NUMBER SYSTEM UNDER AN OPERATION BY'DECIDING WHETHER,OR NOT A SET
OF NUMBERS IS CLOSED UNDER A REAL OR'A FICTICIOUS OPERATION.

S.



.4

2.3

Given the following sets ond an operation for each. Which sets
, are closed with respect-to the operation given?

- -,

1). A = h,3,51 ?or multiplication
2) B = I133,55 for addition
3) C mijodd numbers "! for multiplication'

4) number for addition

1 only
*b. 3 only
C. 2 and 4
'd. 1 and 3
e. 1,2,3, and' 4

The operation start*, is
add the numbers and then
ing sets are closed with

21
the set of Whol
A =11,3,5

3) C kdd n

*a. I only
b. 3 only '
c. 1 and 2
d. 2 and 3
e. 1 and 3

defined as
double the
respeCt to

numbers

3*5 .jp. :To star means to
answer. Which of the follow-.
star?

4

Source: Foundations of Secondary School Math, Part I, BilVer=bUrdett,
Athapter 1.

'

0351

0352

THE STUDENT WILL BE ABLE TO RECALL. THE GENERAL FORMS OFTHE-AbD- '.0006
ITrVE PROPERTY OF ZF110 BY IDENTIFYING AN INCOREECT FORM,TROM A LIST'.

,;-
.

-

Astiuming n 0, which equation does NOillustrate that-Mro is the 0008
identity element for,addition?

n 0 n
0 + n = n
n = 0 4- 11

n =n + 0

44

qpirce: Insight into 3choD1 Mafkimatiàa, SRA, Book 2, p.

S.
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. '/ A. '

THE STUDENT WILL DEMONSthTEHIS KNOWLEDGE OF THE'PROPERTIES FCkt .0128'
, 'ADDITION OF WHOLE NOIBERS BY IDENTIFYING THE.NUMBER SENTEXCE WHICH

ILIZSTRATEd A GIVEN PROPERTY.

11,

4

. .
'Which of the number, sentences below illustrates the closure property 0341

a ,
6 1

for 'addition of whole num*rs? ,*

a. 7 + 0 ..7
b. a + b + (6 + 3) . (6 + 3) + (a + b)

*c 9 + 3 +, 4 ., 16 . .d. 8 + 1 + (2+ 6) . 8, + a + 2) 4. 6
e:' 4 + 8 4..(b + 9) P. (4 + 9) + (a.4. b)

' .

. \ ,

/
Which mf the number ientences below illustrates the identity.. 0342
element for addition of Iyhole numbers?

*a.

b.

c.

d.

e.

7 * 0
(a + b)
(9 + 3)

+ 1)
4 a)

7
+ (6
+ 4
+ (2
+ (b

+ 3)
16

+ 6)
+ 9)

(6 \3,)' + (a +

8 + 1 (1 4-'2) + 6

(4 + 9) (a +.10)

I

, 1 °

-Which of the riumber sentencei'below illustrates the associative 0343
property fox addition of whole numbers?

a.

b.

co
*d.

e.

7.+ 0 .
a + b)

7
+ (6 4.3)

9 + 3) +.4 . 16
8 + 1) + (2 + 6)

(4 + a) + (b + 9)

.'6 +.3) + (a t b)*

- 8 + (1 + 2) + 6

- (4 + 9) + (a + b)
'

-

A
Wh4 of the =Taber sentences below illistraies.the cOmmutativs # P344
proPerty for the addition of whole numbers?

a. 7 -F-0 - 7 ,, . .
n. (a + b)+ (6 + 3) .(6 + 3). + a + b)
c.. ,(9 + .3) + 4 16 a ____.....--...
d. (8 + 1) + (2 +..6) .,8 + (1 + 2) + 6 .
e. (4 + a) + (b + 9) a ( 4 + 9) + (a + b)

Iqo



Fk5

Which of the number sentences below illuetrates the commutative 0345

and associative properties for the addition of whole number??

a... 7 + 0 7

,b. :
+ + b12b.

c.

. d. 9#21 ++ + (#2+-116) 8 + (1 2) + -6

S4* a + (b + 9) e. (4 + 9) (a'+ b)

Source: Foundations of Secondary School Math, Ilart I, Silver-Burdett,
pp. 24-26.

THE STUDENT WILL DEMONSTRA'IE HIS KNOWLEDGE OF THE PROPERTIES FOR 0129

ADDITION OF WHOLE NUMBERS BY ILENTIFYING THE PROP= ILLUMATED
BY A NUMBER SENTENCE.

Which of the properties for adAtion bf whole numbers 4 'illustrated 0346

by: 3 + (4 + 7) 3 + (7 + 4)?

*a. commutative -1

b. associative
'c. commutative and associative
d. identity element
e. closure

Which of th e. properties for addition of whole numbers is illustrated 0347r
by.: 8 + 2 <10

a. Commutative
b. associative
c. commutative and associative
d. identity element
*e. closure

Si.

/
r:

V

,
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Which of the properties for addition of whole numbers is illustrated 0348
by: (2 + 3) + (4 + 5) +. 6 (2- + 4) + 3 + (5' + 6)?

a. commutative
b. associative , .

*c. commutative end associative
d. identity element .

e. closures

4 Which of the properties for addition of whole numbers-la illustrated 0349
by: b + 0 b?

a. commutative
b. astiocittAve

c. comMutative and associativo
*d. identity element

er. closure,

Which of the properties of 'addition of ..ihole numbers is illustrated 0350
by:. a + (b.+ c)+ell, a +I)) + .(c + d.)?

4

a. connutitive
*b. associative
c. commutative and associative
d. 'Identity eldment
e. closure

Source: Foundations of Secondpry School Math1 Part I Silver-Burdett,
pj::. 24-2 .

aft

THE, SITIEENT itILL BE ABLE TO DDIONSTRATE HIS KNOWLEDGE OF THE FACT MAT 0064
SUBTRACTION IS NOT. ASSOCIATIVE BY IDENTIFYING A MATHEMATICAL SENTENCE
AG ONE,WHICH ILLUSTRATES. THAT FA9T.

. ,
, .

The sentence
,

a - (b -. c)t(4 -.-b) - can be inte etbd to mean 0095
. P

:
t., ,

a! subtraction is hot commutative .07-i- / ,
W subtraction is not distributive'"? of
*c. ' subtractip is not assoCiative

d. subtraction is commitatiie but. not, )associative
e. subtraction ia aesociati4v e. but not commutative

-

#

. -
Source: Schcioi. Mathematics

.

chdptzr 2. 51)
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/ 0 .

WE STUDENT WILL BE ABLE TO RECALL WE GENERAL FORMS OF THE MUL- . . 0005
,

TIPLICATIVE PROPERTY OF MO BY IDENTIFYING AN INCORRECT FORM . ,

MON A LIST.

/
C.......

.10 t \0

Assuming :40,, which equation does.'NOT illuatrate the multip.tic- 0007
.

ative property If zero? .

.

a. 0 n ... 0 .
/ .b. n 0 . 0___
c. 0 . n n / ..

*d. n = 0 'n .de.. b . o n. i . ..

"Source: Insight into School Mathematfcs, SRA, Book 2 70.

i't
.

WE STUDE!T WILL RECALL THE DIFFERENT' WAYS TO DESIONATE MULTIPLI- Vi.. 0125

CATION :1 DETERMINING WHICH OF SEVERAL MULTIPLIcSATICNi Ai.,GORITHMS
ARE C ',' CT. . k

. .
..

nee
Wach of the, following is a correct way to notate the operation
of multiplication? '

a

7 x 80.-56
7 8 56-

i 56 .

. 7(y 4.,6) . 56 Via

Xy 56

r

a. 1, onlY
b. -1 and'2
c. 1,.. 2, and 3
I. 1, 20, and 4
e 34\21 3, 4, 8.0d

,

1/4

*to

Source: Foundations of Secondary Schen)]. Math. P Silver.Burdett,
p. 25. J.

1' ./

V.

3 Cr

_

0330

0



. .

c

0

88

THE STUDENT WILL DZICESTRATE HIS KNOWLEDGE OF THE PROPERTIES FOR. 0126
MULTIPLICATION OF WHOLE' NUMBERS BY I1ENTIFTING THE NUMBER, SENTENCE
WHICH ILLUSTRATES A GIVEN PROPERTY.

ORM

_

Wtach of the number sentences below illustrates, the comutative
property for the multiplication of whole numbers?

, a. .0.. a x (6,x 0) x b
' *b. a k a 8a

c. (9 x 3) x a 27s

d. (3 x 1) x (5 x 1)e. (a x 7)- x 3 a x x 3)

-.0331

Which of the number sentences below illUstrates the associative
property for tho multiplication of whole numbers?

a.
b. a x 8 8a
c.` (9 x 3) r..a Ts 27a

d. 15 (3 x l) x (5 x 1)
*e. (a x 7) x3 n ax (7,x 3)

0332
'

. --
4.. .. .

Which of the number sentences below illustrates the Closure pioperty 0333. ,
, . 4

4 . ifor the multiplication of whole nuMerst -. ..
, . - . -;

a. 0 . a x (6 x _0) 3r. b I.
b. a x" 8 - 8a

*c ,(9 x 3) x a - 27a
d. 15 .. (3 x l) x (5 x I) .
e. (a x 7) >.:. 3 = a x (7 x 4

Which of the number sentences below illustrates the muitiplication. 0334 .
prOperty of zero with whole numbere.?

e.
*84 0 a x (6 x 0) x b
b. x 8 f. 8a

v (9 x 3) x a ...27a
d. 15 (Yx 1) x (.5 x 1)
e. (ffx 7) x3 - a x (7 x 3)

11
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Which of the nuraoer sentences iaeloy illustratee-ithe identity element 0335
for the multiplication of whole numbers?

a. 0 a x (6 x 0) x b
b. x 8 8a
c. (9 x 3) x, c 27a

*d. 15 (3 x 1) x (5 :c 1)
e. (a'x 7) x 3 t- a x x 3)

w.. ...- .-,.,
1

Source: Foundaticrii3 of So2onlittry_achoOlo:th, Part I, Silver-Burdett,
, .PP. 24-,26:

.

r. I r4
qn:c STUDENT WILL DEMONSTRME 11IWKNUIELEDgE 01? THE PROPERTIES FOR 0127

./ MUI.:77.PLICATION 0? 111013- !MASS BY IDENTIlirfING THE PROPERTY
ILLUSTRATED BY A NUMBER sEKtrx.F..

.
'Directions: In each of the 5.luestrohs below indicate the

property of -.multiplication ot whole numbers
'that is illustrated by, .. 10 .

a. identit. element '. , '
/ i

b. associat ive -,

c. - closure .. , \.,
d multiplicat.tonf property of zero
e f. coiitati3ve )/ . IF

1 . ., .

b I,.:hich of the, pzoperties for multip.licstion of whole, numbers is .., 0336
illustrated try: .2.1- 3.: 6 .. 5 x 56? ... / .,

V.

,
gl

Which of the propet'..1.63 tor multiplication of wiole numbers is 037 ,
illustrated by; (6 x 4) x (0 1, b) - 0?

..-
r .. .

c Which of the prerserties for multiplication' of whole numbtrs is 0338 ,

illhiotrated by: (3-x 2) x 5 -,,, 30?.
.. .,-

,
t.

- 4, - ,

e Ithich 91 the: pror-rties for r,ultiplication ofwhole numbefv_is 0339
illustrated by: (4. x 7) x 2 (7 x 4) x 2?

..
a Which of the properties fc.: :,-ultiplicatibh of whole numbers is 0340 '

illustrated by:* (5 x S) x I . '5 x 8?,
1-- -

.Source: rcrIrkat.imIr or 3t,fxr,dpa....t.'2221 Math. Pait I, Sclver7Burdett,
pp. 24-2.6-; ,

c-
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, ME STUDNT WILL DEMONSTRATE HIS ABILITY TO CHOOSE A WARRANTED CON 0165
CLUSION BY INDICATING THE VALID CONCLUSION TO BETERIVtD FRCti DATA
CONCERNING THE ROLE OF Z.P.1RO IN MULTIPLICATION.

I

rciven a and b are whole numbers and ab 0, whih. df the following 0487
onclusions are valid?

I: a i zero '

II. b is zero --'

III. a and b are both zero
IV,. neither a nor b is zero
V.- either a or b is ze,ro "

-*a. I, II; III, Snd01
b. III and V Only
c. IV only
d. V .only

e. I, III, IV, and V.\

Suppose two students both,
/

choose a whole number. What can.you saY 0488.

about the numbei-s if their product is zero.

a. The first studpnf, chose zero..
b. Both students tehbse zero
c. Neither. student chose zero. .

*d. At least. one' student chose zero.
e. The second student,, chose zero.

9
Source: SilverBurdett Found. of Seconda Sr; chool Part l

PP. 45-48: )

PJ

111E STUDENT WILL DEMONSTRATE HIS UNDERSTANDING OF. THEPROPERTIES oF 0168..

MULTIPLICATION AT JUSTIFYIND MR STATEMENT IN A PROOF.

(4

Rirections: given the properties of multiplicAtion of whole
numbers:
a. Commutative
b. Associative
c. Disfributfive
d. 1 ii the: Identity Element.
e.. Closure
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g

I

What is" the rbason for- each step of the proor.below that (7 .x n).,
- .56. x n?. \

(7 xil) x 8 r 7 x'..(n x'

(7 x n) x 8 +2 7 x.(8 x`n):2
.

( 7 X 11) x 8 = (7 x 8) x b

(7 x n) x 8 56 x ri d

a

Directions: Given the following 'proPerties for adaition and I.'

mUlLiptication of tkole numbers:
Clobure 6f 'wh-Ole pumbers undef addition.

b. Closure of whole numbers under multiplication
Renaming of flImerals

.

d. Distrib.utive \proper*
e. Multiplication of .whole numbers is commutative

. '
.

What is the reason fje.ach step belowvin. proVing that' 64 x 75,- 4800?

64,x 75 = 0 + 4) 75

64 x 75 = (60 x 75) 4 (4 75-)

64 icrs6" 60 (7D -4 5)- -I. 4 x (70 5

64 x, 75 = (60 x 70) 4- (60 x',5) + (lex 70) + (4 x 5)

64 75 = 4200 1- 300 210 +.20

6 4 x 75 -.4800

b

0 500

0 501

0502

Source: Silve.,4413urdett,: sundations 'of Seconde
pp. 45-48.

f

THE STUDENT: CAN. ANALYM riliE ASSOCIATIVE DISTRIBUTIVE PROPERTY OF 0260
.4 MULTIPLICATION BY SELECTtar.,---THE REASONS FOR- DOING IT. .

I.



-40

4.44-

92

Using the associatve pr9perty of additibn, thf following' prOblem 0677.
"X" can be written as y.

x) b7.x.22 x .52.17 x (2 x 2).io.(5.x.5)

(7 N. 4) . x <25

28 x 25, 700;
,

04

.7.X 22 X 541..2 7 x 2.3 2) x-(5 x 5)
7 xt_ 2 x 5) k (2 X 5)

7.7110 1.0)

7 x 100

700

e

Mark the reason in ohangirigs ot not changing it which most Simplifies
,

computations.

*a. The Arithmetic is easier because multiples 'of 100 are easier
to' work With.

b. The, arithmetic is harder because it; involves' another step.
c. The arithmetic in y' is busy work.
d. Using exponents shows your .understanding of powers.

4.

WE STUDENT WILL BE ABLE TO DEMONSTRME HISKNOWLEDGE OF THE FACT 0004
THAT ONE CANNOT DTVIDE BY ZERO BY INDICATING THAT A PR0BLE4 IN
VOWING DIVISION BY ZERO CANNOT BE DONE

Wnat is the correct value of n in the equation 4 0 n?

flo 0

*b. cannot be done,
-J C. 1.

cf. 4
/e. an infinite number of solutions

%. \.
Source:\ Insightinto School Mathematics* Book 2, SRA, p.f 42.

0006

,--
THE STUDENT WILL BE ABLE 'TO DEMONSTRATE HIS KNOWLEDGE OF THE RULE .0034
FOR DIVISIBILITY: BY BY SELECTING A NUMBER WHICH IS NOT DIVISIBLE..0

BY 3.
.

t



9) .

. -Which of 'the following is NOT divisible by 3?

d. 813,576,045

a. .3231796-1411
b. 592,766,484,

'*.c4 777, 492 I 731

0048,

1. THE STUDENT WILL BE ABLE TO DEMONSTR.ATE HIS KNOWLEDGE OF THE RULE, 9035
FOR DIVISIBILITY fly 4 BY SKLFICTING- A NUMBER WHICH IS NOT DIVISMLE'
BY 4.

a

Which of the following is NOT divisible by. 4?

a, 465,862,964
b. 731,555,736

*c. 222,222422
d. 888,675,388 '

9049

THE STUDENT WILL BE. ABLE TO, DEMONSIRATE HIS. KNOWLEDGE OF THE RULE . 0036
FORMVISIBILITY. BY 6 .BY SELEpTING A I:UMBER WHICH IS NOT DVISIBE.
BY 6.

Which of ihe following i8 NOT divisible by 6?
.. ....

. a 9724656;844H . ,..

b. 732:69,420 ..7:,

c. 53Q 67-9.70
licl. .477,972, 73it

0050

THE STUDENT WILL BE ABLE TO DEMONSTRATE HIS KNOWLEDGE OF THE RULE 0037
FOR DIVISIBILITY BY 9 BY SELECTING. A NUMBER WHICH IS NOT DIVISIBLE
BY 9.

Whith of the following
i4.

*a. 524,357,629
b. 6921231, 427
c. 446,532,633
d. 123,4561789

is NOT divisible by 9?

1.0

.4

0051

I/



.1HE, STUDENT WI
FOR DIVISIBILT,
IN THE ONES
DIVISIBLE BY

.

L DE ABLE TO'BEMONiTRATE HIS KNOWLithE OF THE RULE
BY 3 BY SELECTING THE DIGIT(S) WHICH CAN BE USED

CE 0? AN UNEINISHED *NUMBER TO MAKE THE NUMBER

WhiCh of the fellowing cc.7.4 be used in t:he
make the, c.omplcited number divisible by 3.?

a., 31.6, 9
*b. 2, 5v 8
c. 3 '
d. 0, 3, 6, 9

b

once place
i4

of 652:to

THE STUDENT WILL BE LBLE TO D1ONSTRATE HIS KF.OVILEDGE 'OF THE RULE
FOR DIVISIBILITY DY 4 BY, SFTECTING TIIE DIGIT(S) WHICH PAN BE USED
IN THE ONES ?LACE OF AD UNFiNISHEit NUMBER TO MAKE THE NUMBER DIVIS-
IBLE BY

I

.

Which ef ithe following. can be used in the -onAVlace of 42,54_
make tile .completed number, ditrisible by 4? ,.t.

-5,'..9
b. 2, 4., 6, 8

,2, 6
*d. 0,

I

el.

THE STUDENT WILL BE LLE TO-DEV.ONSTRATE- KNOWLEEGE o THE RULE 0040
FOR DIVISIBILITY. BY 6 BY SELECTLNG THE DIRT(S) WHICH çAI BE USED
IN THE OiTES PLACE OF AN UMUISHED NUMBER TO MAKE THE 1JMBER DIVIS-
IBLE BY 6.

Which of the fellowing'cin be used in'the ones place of 19.518?.....,to ... 0054
make the ccmpleted number divisible by 6?

a. 2, 6
*b. 0,

C. 4.

le.
()',
0,

2,
3.,

6
6,-9

'1



95
41.

ME STUDENT WILL BE ABLE TO DEMONSTRATE HIS KNOWLEDGE OF THE RULE
FOR DIVISIBILITY BY 9 BY SELECTINd THE .DIGIT(S) WHICH CAN BE. USED
IN THE ONES PLAGE OF AN UNFINISHED NUMBER TO MAKE TIM NUMBER DIVIS

. IBLE BY 9.
c

41

.

Which of tilt following can be used in the ones place of '3,244,6l_ 0055
to make the, completed number diVisible by 9? c-

-,
al 6

, b. 8
c. 5

0d. 7 .

e: not given

Source: cSchool Mathematics, . II p.

%,;,

1

THE STUDENT. WILL DEMONSTRATE HIS KNOWLEDGE OF NE SOLUTION TO A
ISION PROBLEM B1 IDENTIFYING A SUGGESTED SOLUTION WHICH IS
anbrr.

.--
Whi "Cif.-the problems below is incorrect?,

201 100
-1.00

.0

b. 3 i".7.00
:_20
.10

21r fR5

0,

0

5 fat 20
.z,

5 x
4 \, tko

,
x 30 0 e ..

..
,

0513

x 21 .
7:- a

*th 33 f 300
-3001 1 x 33



.

e.,t .

.
5. 961

5.

.N.

'1THE STUDENT WILL:rAtbaZE LONG DIVISION BY SFLECTING FRCM A LIST OF 0208
SEQUENOLS OF OPMATIONS THE. orzt. iencx .DISFLAYS A LOGICAL PROGRESSION ,

TOWARD THE ;rum,

Direqtions:

0
t

. / e :. '
. a

4

Given the following problem and an Ancomplete , 0566
oiist ot steps taken # its Solution choose.. .

,
from below the one series of steps which is . ,

.ip proper order.
r ,

.1. does 45 go iato 35?
2. 9x454O5
3. goes 45, go into 44?

4. o ' 35- --

5. deep(45 go into-1440?

a. -5,3,2,4,14.
b. '.3,,215$4,1
c; 1,30,44

. 'a

30,2,491
e. 512,3,4,1

1(5-

;

f/ '1 O 4.'5-

,

THE sTumin.xua ANALYZE mtrilbros OF DIVISION .BYC,SELE.CTING FROM A 0221
LIST A METHOD WHI,CH WILL WORK BUT WHICH HAS' -NOT BEEN FORMLLY
TAUCJIT TO HIM,.

Which 'of ihe following methods .of division wokd be -of mist use to
. a person tiho did not know how to- 'Multiply but. who 'needed a method
that woUld work, for division problem?.

.

b. 9 1-723748. .90.

170
,

: 3 r 80

4c. 22

11 .4 tip,

-

,

quotient will be first
digit of dividend
remainder will be sum of
digits ois dilhdend (2 + 5 si

d. 50 n750

V.

1. 02

Quotient: Add digits of
dividend to find'
answer.

7)

'N.

0589



.

THE STUDENT. :WILL BE ABLE TO DEMONSTRATE HIS KNOWLEDGE OF THE
MEANING OF "THE WORD nECIPROCXL" BY, IDENTIFYING THE WORD WHICH
COMPLETES A .SENTENCE. 'INVOLVING 'THE WORD,. RECIPROCAL,.

. .

The iaroduct .of, any number: and its reciprocal ié

a. -the number itself'
b. zero

*C. `one 0 .

d. the numbers invtrse
e. "none .of.the.. aboi.te

Source: Advancing .in Mathematics, SRA) Part 8.
.?

. /

STUDENf 0111,14' BE ABL TO DEMONSTRATE. lijS ABILITY 'TO ESTIMATE THE 0065.
I

SQUARE ROOT OF A NUMBER' BY IDENTIFYING THE TWO MULTIPLES 0F 10 /
'( or i00) BETWEEN WHICH. THE SQUARE. ROOT LIES.

\

'00j6

Between which two numbers is the square root Of 1164?

a. 10'and 20
'2,0. and 30.

c. 30 and 40
*d. 40 and 50
e. 50 and 60,

Between which ,tuo numbers is the square root of. 754,932?'

`i.k 4. 400 and 500'
4 b. '500 and 600

c. 600 and 700
d,`. /00 and '800

*e. 800 and 900

.

0096





I

e

. . .

THE STUDINT WILL DEMONSTRATE HIS KNOWLED OF MODULAR ARITHMETIC 1.0002
Br RECOGNIZING THE' SOLUTIOp SETS OF DIFFIENT MATHEMATICAL EQUATIONS,

.

The aoluticin set of tile equation x + x . 2 (molt .4.) is , 0003

-a. .3.
b. I

*c. 1,3 *
d. 2
e.

Source: ;Insight, into School athematics,` SRA, Book 2 p. 405.

441,

. t

THE STUDENT WILL BE ABLE Tp MINE WHETHER A NUMBERAL I6 RENAM 0022
ED CORRECTLY IN ANY BASE THROUGH 10 BY IDENTIFYING SUCH,FORMS.

1
. ..:-.) , :

. .

,. Which of the following is renamed correctly?. ..
C -

s .
(3'10) . +. (51)

; ill ,48(ii) a. (4.8) + (8'1)
*C. 57(8) ir (58),+ (17)

d. 64 - (668) 1..(i4) A

/6

.
. (

.
17

I

I

r
Source: School Mathematically chapter one.'

,;/"".
THE STUDENT WILL pi ABLE TO DE-TEFH.MINE WHETHER A NUMERAL TS WRITTF11 0023
CORRECTLY IN ANY BASE 2 THROUGH 10 BY IDENTIFYING SUCH FORMS. °..

0030

k



4. . "
1.

S.

,
.

100.

t .

, .fi' )

. ilt ''
. .. .

:Which 'of: t he..fol1owing is NOT correctly

0 !
A' 13.10 '

s

°

1:

A

112092)

Cs.

d. 7770,8N.

1

Source: School Mathematics II, Chaptei one.

,

0031

I.

. .

. t
._ t

.

mg sruipn .WILL BE ABLE TO DEMONSTRATE HIS deptPREHENSION OE THE 0025 '
BINARY NUMMI SYSTEM BY RECOGNfZING THE S*UTIONS TO NEW PROBLEMS

t.. .,,CetDETERMINING Tilt SIZE OE VARIOUS BINARY NUMBERS: ,

1

,

, . 1
..... - . ... 4

); I. i

... \ .

The binary
.-mimeral 000000 indicates a whiteldot oh a picture.

The binary numeral 111111 indicates a black idot.. .. . :.

Which of the following represent's . the lightest shede of graY
which is not white? dt.

a. 111110
b. 100000

*c. 600001
.d. 011111

I"

Which of the following represents 14 , shade of gray closest to
midway between white.and blaCR1 .

.

4 *a.' 100000
b. 101010
c. 111000
d. 000111 \t

Souve: School Mathematics, II, p., 28.
.

0
I

0934

1

I ,

I



in STUDENT WILL.BE-ABLE TO APPLY HIS KNOWLEDGE OF NUMBER BASES. 0026
BY RENAMING A BASE AO NUMB,Eik AS A NUMERAT. IN A BASE ABOVE BASE .10:

,t

ISuppode.we let the symbol t stand for the .nUmbr ten*and the synibo);. ....

e itan for the 'number eleven'. How would ytht. irrite "a 'niemerkf .fdr
1178i'in !. a base.. twelve system? '.

N,

.
I

' A
, I

..,.' a.
-\ *b. 12t ' '

\ (12)
C. .tet1

.1 d. 70t(3.2)'..

.

$

Source: ,Schciol. Mathematics II, p.

.

'10

r,

THE STUDENT WILL BE ABLE TO APPLY HIS KNOWLEDGE:. OF:VARIOUS. riumpim.
BASES' BY IDENTIFYING THE-BASE IN 'WHICH A pERtigN EXERCISE HAS BEEN:
CoMPLETED.

What base must ,.X .sCand for
stk.

I

a. x ..6
x 7

c. X . 8
d..:. x

,e. x 16.

\\.
k x ,3c

\\
\
\.

.
I.

. 3

'What bade must X stand for \in 4126c
,r

a.
x . 6

C.
.d. x 8
e. x 9

r,

C

244L) 1214i
. kI

7.

4

.

Sourbe: S.R.:A.'AdVancing inHhemtic, pert 1.

a
.

Ii r es/
NA I,

5.

4sIP'

,

0044

0O5t?

,
.

'.

.1

, ,
{

/ S'

(
:

i

4,2
"
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I C
I,o,

.

.THE STUDENT WILL BE ABLE TO APPLY HIS KhOWLEDGE OF VARIOUS NUMMER..'- .0045
pAsEs BY SELECTING. THE .NUMBER ,WHICH Is-aquAL TO A GIVEN. NUMBER IN
ADIFFERENT BASE.

a

Whi6 of the following-is equal to

0

,

b.:

c.:'

*O. 124(5)`:-...

e. 13060.
- -

?1

,

:\
fiource: S.R.A. Ovancifig.in Mathematics, part I.

.

THE STUDENT WILL APPLY HIS KNOWLEDGE-OF NUMERALS NEEDED IN THE
BINARY AND DECIMAL NUMERATION SYSTEMS70 GENERALIZE'THE- NUMERAL

4UI1tEMENTS FOR OTHER NUMBF R SYSTEMS BY SELECTING THE CORRECT.
CII,ENERAL RULE AND-APPLYI G IT.

0

0154:
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103 ,
.

,

The binary numerar systeps uses two digits, 0 and 1. The largest
digit is 1. The decimal numeral system ,uses 10 digits'. Its largest
digit, is 9.

How many digits are needed to express numbers in; the numeral system
that uses n as a base: '.

z'

a. n-2 .

b. n - 1 //'
c.' n + .

n +//2

Ae.

/
2.1

What is the largest, digit in a numeral system that uses n as, a base? 0440

a. n\- 2
*b. : h I,

c.. n +.1
d. n + 2
e. n

. -

.Match one .of .the followihg to etch of the statements below. Arkr
number may: be 'used once, 'more than once,, or not at all.

a. 9) -

b., 8
c. 7

d:' 6

5

The largest numeral in -a bise .8 s stem is- 6

A base eight system has b digi1s.

A-base nine systemIllas a digits.

The largest numeral in a bas nine system is b.

--Tjargest numeral In a base .se4tn 'Oygtem is d

Source: Silver-Burdett, FoundatiOn of SeCcindary, School Math--Part I

P. '36.

0441.
..-ar.

04142

0443

0444

0445
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THE STUDENT WILL\APPLY PRINCIPLES OF CHANGING FROM ONENUMERATION 0157

SYSTEM TO ANOTHER TO ANSWER QUESTIONS POSED BY A WORD-PROBLEM.' .

\

c Directions:

t.

. According to a.science fiction story, Eirth
...

was being visited by.Martians. The leader of the
Martians sent the following message to Earth.
4lie are landing an advance force of 1,111 'men.
We have 11 shipi with 101 men in each ship." .

When the first ship landed there were only
65 men aboard each ship."

, _
Which of the following is a correct mathematical explanation of this-- -0446
difference between the number expected mad,the number which actUally
arrived?

a. Marti- ans used'a base 2 numeration system.
b. Mars was ihvaded before this trip and a number of their men

were captured.
.c. The Martian leader could not count very well.
*d.- Martians use.a base 8-numeration system.
e. Martians use .a base 12 numeration system.,

L?

l

1

If'Mars uSed a base. 5 numeratiqp system, how many ships would arrive? 0447

c

55
*b. 6

c.. 15
d. '11

a.- 2

-1
:If Mars used a base44 numeration system, how Many,men are in the 0448
advance force?

a. 340'
b. 40
c. 16
ch. 1,111

*e. 85

Source: Silver-Burdett, Foundation of Secondary School Math-- Part.I,

Op. 32,33..

1 10
. _ _



1.05

'STUDENT WILI\-NHOW HIS UNDER TANDING OF BASE 2 NUMERATION
.,- .

StSTEM BY FINDING EQUIVALENT NUM ALS IN THE .DEdD4AL.SYSTEMTO
,ANSWER QUESTIONS WRITTEN IN BASE 2:

.,
-/
,.

=

Which of the following statements is true?

I. There are 110t__ positions on'a girls' basketball team.
wo

There were 111001ti'm days in February in 1964.
..s.

III. Human's have 10100
twp

fingers and toes.

IV., Them are 1101
twO

inches in a foot.

V. There 1100
two

men on an American football team.

k

0158

0449

Source: ilver-Burdett, Foundations of Secondarr,School Math--Part I.

PP. 32,33.

THE PUPII., WILL DEMON3TRATE HIS ABILITY TO APPIiiHE CONCEPTS USED: 0159
: IN CHANGING A.NUMBER IN BASE'.2 NUMERATION TO BASE 10 BY REWRITT

IHNUMERALS IN' OER ERNUMB BASES10-BASE 10 NUMERATION.. ifr1
Given that lOil"

.two
=

(1x2
3

)

048)
8

+ (0x2
2
) + (1x2

+ (0 x 4).+ (1x2)
+ 0 + 2

) + (ox2 )
+ (0x).)

+ 0'

. 10

I

What if the equivalent decimal,numerii for 1234f1e? 0450

a. 54 7.

b. 144
*c. 194
d. 120
e. 970
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-What is the equivalent decimal nuiei-al for 246
seven

? 0451

a. 9.40

b. 434
'q. 41
*d. 132
.e. 924.

Source: SilverBurdett, Foundations of Secondary School Math--Part I,
pp.. 32,33.,

THE STUDENT WILL DEMONSTRATE HIS UNDERSTANDINTOF ADDITION.AND _01602.:

SUBTRACTION OF WHOLE NUMBERS AND,THE SUBSTITUTION PRINCIPLE BY
SELECTING THE CORRECT ANSWERS TO PROBLJEMS IN BASE '2, BASE 10 AND
BASE 12.

Directions: Match each addition problem below with its
correct answer from the following list.

0

SO8
twelve

b. 706twelve

i
c. 23

T
T

welve
d. 19E11

twelve
roo

e' 4'7twelvd

.,

'.12E 4. 597
twelve twelve ---

. b

TE13twelve TITtwelve

31Etwe1ve 419twelve
a

, .
Directions:' Match each subtraction problem below with its

correct answer from the following list.

111010two.

b. '1E
tWelve

c. 110011two:

d.
,

1T
tWellice-

, e. 5 etwelve

0452

0453

0454

.11111-1-_,...36
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63 -
twelve twelve

, e

5T
.twelve

= 3E
twelve ---

111111 - 101 a
two two

Directions: Match each number séntencelbelow with the re-.

51 + n 78

n + 31 115

0455

0456

0457

Placemenor n that will mal0 it true. 0

a. n lET
tirelve twelve-

b. n.
twelve

TE
;twelve

c. n 13Y.
twelve twelve

.d. n 27

e.. 84,

. ,

79twelve twelve twelve*
+
n

1TE

Source: Silver-Burdett, Foundations of Secondary.School Math-- Part I,

PP. 38-42.

a

0458

0459

0460

THE STUDENT WILL DEMONSTRATE HIS.UNICERSTANDING OF BASE 12 NUMERATION 0162' .

BY CONVERTING BASE 12' TO BASE 10 AND DECIMAL TO DUODECIMAL NUMERATION.

Directions: Use T as the symbol for ten and E as the syMbol
for eleven in the duodecidal (base 12) numeratione
system. How many places are rcquired\po write
)each of the followiny in the duodecimal'system?
1Letq
al= 1
b 2

c 3.

d - 4
e 5.

113 /

)



Directions: ,

TET

95E

999

ids

9463

0464:

.0465

0/46

0117.

\
' . \ ,

Which'Of the'following list of numerals represents .

'one more than ithe_numerals named belowi\
4. ,

a. 393 !

twelve
b. TEE

:twelve
c.. !

twe ve
d, E00

i 1

. e. 960'
twelve,

,0460,

0469

0470

0471

Which of the following represent 1871 i? base twelve numeration? 0472

a: 1871
twelve

*b. 10EE
. twelve

AAmlve.
d. ETT

twelve
e. T871

twelve

_

Which'of the'following represents 10TE in decimal nUmeration? 0473
,

a. 31
b. 111

*c 1859

d, 20, 892

e. 1883
-)

114
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OD

*.THE STUDENTSWILL SHOW HIS UNDERSTANUNGOF CONVERTING DECIMAL NUM.
,ERATION TO BINARY NUMERATION AND BASE 2 TO BASE. 10 NUMERATION BY.
CONVERTINGOTHER NUbTER.BASES.

.0163

...'Which,of the f -owing is yoT true? 0474.
, ,

21
seven

b. 15 3= -0five
C.

15 ;. 33four.
*d. 15 T, 16eight

e. 15 is' 23Lx

.

Which Of the following is NOT true/

a.
130five =

1'. 32131ive 433
c 204five .= 54

d. 11200feur -

-our
131

r.

r..
0475

Which ,of the iollowing is NOT true? 0 owg;

a. 26
eight 31seven

h. 24 42
nine . five

'*" 2°4five 104seven
d. 2121 == 154three

,

f

ource: SilverBuitett, Found. of Secohdary School Math --Part I, pp. 32-36.

. THE STUDENT WILL USE HIS KNOWLEDGE OF THE METHOD;OF FINDING THE- 0164.

.LARGEST POWER OF TWO TO'FIND THE BASE 2 NUMERAL THATIS EQUIVALENT
TO A GIVEN DECIMAL NUMERAL.

so



hr

. Express 307 in the tjthry system.-

. '

'hat 1-s.the highest' power of two that is less-than 307?

a. 64
*b. '06
..c.. 306:

d.- 132
e. 264

a

What is,307 in base 2 numeration?

.a. 10110010&3

b. 10011dbl
tw0

*c. 100110010two

-d. 100010001two

e. 100011001two

a

. .

, .

Express*99.ih the binary SYstem. Whit is thremainder,after aivi- _0479 .

sion by the higheit.power ofitWo that is less than 99?

a. 67..

'b. 91
c. 83'

*d: 35
e. 25

What is the second column in Which the digit "1" is*itte0

6
a. 2

X b. 25

.c. 2
4

d. g3
2

e: 2

/ '16

,
,

7.

1°.



What is 99 2h(base 2

*a..

\ lb..

c.

d.
4

1100011two

1100010
_ two

1101001tii,

10011101:10,

e. 1001001
two

Directions:

a. 6

humeration?

s4r
How many placed are required to write each of the
fbllowing in,the.binary system?

b. 7
c. 8

d. . 9 .

e. 10

?-0483

0484

.0485'

0486

Source: SilverBurdett, nallit_cgAmemlgy School Math--Part IL PP. 35.

THE STUDENT WILL APPLY HIS KNOWLEDGE OF'EVEN AND ODD NUMBERS IN,BASE. 0176
TEN-BY IDENTIFYING triEN AND ODD NUMBERS IN ANY NUMBER BASE.

. 6
. .

12 represent6 0.even,number in base 10 but an.odd number in base 7. 0518
Similarly .100 can represent an-even nuMber or odd number depending
on the'nmmber base. In any numberhase

*a. written.Writh digits from the set'of even numbers is even?'

b. written with digits from the set of odd numbers is odd.
c. with an even number of digits is even.,
d. with an todd number.of digits is odd.
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THE STU NT WILL ANALYZE:A GENERALIZATION FOR ALL NUMBER BASES BY ' 0177
IDENTIFYING A FoRMULA WHICH STATES THIS GENERALIZATION.: ('

The simplesi. *statement of a generalization about the value in
base ten .bf the aalgest number that can be written with a given
number of digit a in a given number base is

a'
*a. b 1, -where b is the value. of 'the base written in base Len

and. n 'is
o
the punber of ligits written in base ten

b.' (n-1) (.n ..+ n n + n"...) where n is the number of digits
written 4.n bage

c. n(n° + n'L + n where n is the value of the base
written in base tr

d. (b-1)(b° + b + b + Where "n" is the number
of digits written in base tell and "b" is the val e
the baSe written >in base ten

THE STUDENT WILL FORM A GENERALIZATION FROM THE DATk SUPPLIED BY
THE NUMBER FACTS OF AN UNFAMILIAR NUMBER SYSTEM BY IDENTIFYING
THE PRINCIPLES WHICH GOVEliN BASIC OPERATIONS IN THAT MUMBER SYST&M.

Directions: Given the number facts below which statement*
is true about the indicated operations in that
number syste.

d 2 3 x 0 1 2 3 .
0 0 1 12' 3 0 0 '0 0 0
1 2. 3. 0 1 0 1 2 3
2 2 3 0 1 2 0 2 0 2

3 3 0 1 2 3 0 3 "2 3

a. Addition,is commutative but not associative.
b. The 'identity pAnciple for addition but not multiplication.
c. Multiplication is not distributive with respect to addition.

*d. Division.does not have the uniqueness property.



0

.

v.

c.

.

rui
. .

,. -. ,..., . .,

....., .

.
-.

.,-.

%-. I
. , THE STUDENT WILL APPLY HIS ,KNOWLEDGE Of THE,DIFFERENCE BETWEEN, 01$5

NUMERAL AND NUMBER(HY WRITING DIVISIBILITY RULES.FOR,THE SAM
'ET OF-NUMBERS IN DIFFERENX NUMBER imsEp.

. 3

.

.e

tis ...*, ''
. ... 'i.

.

Adding the digits and dividiQg by,3 isIthe t.est'for 3 0538
ih base,.

a. five
.b. six

*ck. ten
d: twelve

THE-STUDENT WILL APPLY HIS KNOWLEDGE OF DECIMAL NUMERATION SYSTEM :

TO OTHER BASE.SySTEMS, BY.SELECTING FROM A LIST THE DECIMAL VALUE.
OP FRACTIONS IN OTHER 'BASES. . . .

v

,
Direct.ions:

'.

34/2.3-base' 4

0,
a; 34"base-10

21
%

". 1°Mbase 10
21

c. abase
10

9
*d. 3 '617bas.e

1 _2_e. 100
base 10

-1(
,

141

The student knows that in the decimal system'
each place hwaplace value which.is some' power
of ten; those.to the left of the decimal point .
repeesent positive powers of ten, and thOse to
,the left'of the decimal point represent negative
powers of ten. Using these ideas, what are.tbe
following numbers equal to in,6ase 10?

10

L.J2

9

.0



S.

3..021base 5

.321.

:5bate 10

b. 311
25base 10

3*°88base 10

3 42.1basel0
.21

1°°°base

'a.

e.

,11.011base,2

a... 3,011ba'5e
10*

b. 11!Obase

C. ,

32base
_2d. ' 311base

10

*eft. 3-3'75base

.?

THE STUDENT WILL ALYZE STATEMENTS ABOUT COMPARISONS OF FRACTIONS 0232,
IN DIFF&DIT BAS AND -CHOOSE A fRUE STATEMENT. FROM A LIST,

.Select .fiom t e following list the item which is always trUe about 0620
compating fr tioni:in different bases., "...-.

a :. \
a: 1-3-4 i) ... Ec (b) . if' Lv..13 and a > b.

W. ( b ) if E3-/- 5 v a -o- ,i7la for any a and b

. A § .i4 '''; '-'..
4*c. ika) ... El s(b) if...es. +0 ca and -4+0 Kb for any a.'snd b.,

51A ii 's A
, --d;

*1.1)
------1---''1(a) ..-:---- (10) if a.< 10 .-

III
*e. ...,..° (a) yi ---1- (b) if a 41 b

'II*
t.0
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a

,

THE STUDENT CAN ANALYZE VARIOUS CLOCK SYSTEMS Bi CHOOSING WRIGH
SYSTEM, NOT SPECIFICALLY STUDIED,s1NCLODES A FIELD OR WHICH DOES
NOT.

,
,-.Mark. the letter of-theciock'system which inclOdes a.field.

a. S 6

S
c. 8'

d. 'S 9
e. S10

Mark-the letter

,c

THE STUDENT-CAN
.1MMTIFYING).THE
thING A NUMBER

0236

ofthe clock System which does not include a

f
,7r.

' 4 2:
.

CC14PRHEND THE PROPERTIES OF'THE'CLOCK SYAM'BY 0237 .'!'

PROPEttTY FOR-A GIVEN NUMBER SENTENCE OR BY IDENT
SENTENCE FOit 'A GIVEN PROPERTY. - ,.

Mark tbe correct letter.for.the definition ofttas number sentence. 0630.
For all;-numbers x and y in

3
(x + S 3 .(recall,that + means

"is a member of")

Commutätive prol6etty of addition..
-.Closure .property of addition,

Associative.pioperty of addition. .

Disti-ibutive propertyOf mUlt4lication over addition.
.Ptoperty of additive Inverse.

. .

J
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.. , . .

Mark the letter of the 'correct huMber sentence for the distributive
.

0631

property of multiplication over addition.
:

*a. For al numbers x, y, and z, ln S3 x (y + z) .. (4) +. (x )
b. For all. numbers x, y, and z in S3 (xy) X (Yz)

,.

C..... For all number's x and y in 5,-, ',w yz -

, )
d. :For all numbers x and y in S3 (xy) 4 S 3 ( 4 means " is a

. ...

member .of")
.f. :

Source: Nichols, 8 Mathematics -Structure and Patterne Holt.

-4
THE STUDENT CAN' APPLY THE PRINCIPLE OF A 5 CLOCK SYSTEM BY CALCULATING. 0238
A 'SIMPLE ?ROBLIN IN ANOTHER CLOCK NUMBER SYST41.

z
In S75', 4 x 2 3; therefore, in S 11,1. x

a. 20
*b. 9
c. 8

d. 10

5..

In S 5, 1 S, 4 4; therefore in S 6 1 S. 5 d633

a: 1

b.. '4

c. 6
5

ME STUDENT CAN DEMONSTRATE HIS KNOWLEDGE OF THE 2 BINARY OPERATIONS 0239
IN THE FINITE NUMBER SYSTEMS BY PERFORMING'THESE 2 BINARY OPERATIONS.

1

. a



In the 3 numbet system, 2 + 1

*a. 0
b. 1
C. 2

d. 3,

In the 4- number system 0.
a. --Ct

b. 1

c. 2

*d 3

e. 4

In the 5 number system 2 x 3 'a

a. 0
.*b. 1

C. 2

Oe 3
e. 4

In, the 6 number system 5 "7

a. 0
b." 1

C. 3
*d. 5.

063;4\4.

0635

063 6

0637

mi sTuDENT. CAN ANALYZE/THE CLOCK SYSTEMS BY CHOOSING ME CRITERIA .0210
WHICH ARE ilOT 1RUE.
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Choose the criterion which is not completely true among the follow- 0638
ing criteria for all clock systems.-

a. All clock systems have the cloeure properties of addition
and multiplication.

*b. The properties of Additive Inverse and Multiplicative
Inverse are true for all- clock systems.

c. The Distriputive Property of Multiplication over Addition ."

is true for all clock systems.
d. The commutative Properties of Addition and Multiplication

are true for all clock systems. o'

THE STUDENT CAN EVALUATE THE PROPERTTES OF THE CLOCK SYSTE14 BY
IDENTIFYING THE PROPERTIES THAT ARE MOST SIGNIFICANT AMONG TRUE.
PROPERTIES.

Choose the best criterion for the clock system among the follow
ing true statements. '

a. All dlock systems have the closure properties of addition
and of multiplication.

b. The multiplicative inverse . is not true for all clock sys
tems but all other properties in the Field are true.

c. The properties of Additive Identity and MultiplicatiVe
Identity are true in all clock systems.

d. All properties in the Field are true for- prime number
clock systems.

0241

0639

ME STUDENT CAN RECALL THE PROCESS OF MULTIPLICATION IN BASE FIVE AS 0245
SHOWN BY HIS ABILITY TO SELECT ME PRODUCT, IN BASE FIVE, OF TWO
NUMBERS.

The produ.m . of 100five x 3

a. 110
five

b. 500five '

75 five
*d.

3°°five

+.)

in base five is
five

0645
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The ptroduct ,of 100hve x llfive five in base five is
=

0646

a. loofive
*b. 1100five
c. 411 b°five
d. 15Orive

THE STUDENT CAN DEMONSTRATE HIS COMPREHENSION OF BASE TWO SYSTEM BY 02 1
CONVERTING BASE TEN SYSTEM TO BASE TWO SYSTEM AND BASE TWO NUMERALS
TO BASE TEN NUMERALS.

In the, following list mark the wrom convereioxi from .Base .10 to.
Base. 2.

a., 1ten = 1
two,

b. 2 = 10'
ten twb

e. 3
ten

= 11 two

d. 4 100
ten two

*e. 5
ten

= 110
two

In the following list, mark the wmg.convel-sion from Base Ten
Numerals to Base Two Numerals.

a.
6te

110
n two

b. 7ten = .111 two

*c. 9te'n = 1100
two

d. 11ten = 1011

e. 2°ten = 10 1°°two

0 58

0659
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In the following list mark the right conversion from BaJe Two 0660
NuRrs1s, to Base Ten Numerals.

a. 100,110 72
lib. 1,000,000 = 64

C. 1,1001000 a 90
d. 1,100,001= 60

THE STUDENT CAN RECALL THE BASE TWO SYSTEM BY SIGNIFYING THE.
CORRECT PLACE VALUES OR RECOGNIZING THE INCORRECT PLACE VALUES.

Choose the. correct Elace Value schema for Base. Two SyStem.

32, 16, 8,4; 2, 1
b. 101.8, .6, 4, 2, 1
c. 16, 12, 8, 4, 2, 1
d. 12, 8, 6, 4, 2, 1 ,

0253

0663

-Choose the nivaber that is wrong in Base Two System .of Place Values. 0664

THE STUDENT CAN. JUDGE THE PURPOSE OF ALGORITHMSBY ANALYZING THOSE 0258
PURPOSES AND RECOGNIZING THE ONE WHICH WILL AID HIM IN 'APPLYING:THE
SAME SYSTEMATIC PROCEDURES TO OTHIII/ BASE SYSTEMS.
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.
a

What is the value of learning algorithma injUse Ten before lea;ming 0673 .

Other pine Systems?. SignifY by marking the. reason which makes learn',
ing new Baies more'understandable. In the elgorithms'of arithmetic.

a. The methods you_have_been_using_al-e given names.
b. The systematic procedure makes a list, easily learned, of the'

necessary steps involved.
*c The numerals are disassembled giving them place lialue in

order to demonstrate the processes systematically used.
d. a'student wilt convert each number which is nOt in Base Ten nito

Base Ten to perform tne arithme4cal operations. 0

,THE PUPIL CAN ANALYZE.A PRIM3LE4,IN THE BINARY SYSTEM AS"INDICATED 0262 .

BY HIS IDENTIFYING THE' MISTAKE IN EACH PROBLEM.

-

Mark ihe mistake in'the following subtraction problem in the Binary 0683

System by marking the letter of the column in which the'lmistake is
made. .

1 1 0 0. .1 two'

1 1 1 two

Mark the mistake in the following addition problem in the Binary 0684
System by marking the letter of the column in which the mistake is
made.

a.

b.

c.

*d.

e.

two1 0 1 1

1 1 1 two

1 0 0 00 two

.11.

fro.
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i4ark the mistake in the following multiplication problem in the Binary 0685
System by marking the letter of the column in which the mistake is
made.

a b--e--d

a

1 0 1 1 two

xl 1 two

1 1

1 1

'two

o

)

Mark the mistake in the following division problem in the Binary 0686
System by marking the letter df the column in which the mistake is
madei

a.

b.
*c.

d.
e.

1 1 1 two

b c. d

two1 1 1 1

1 0 0010 1 twd,

1 11
o

1 1

1 1 1

1 1 1

0
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123

J..

ed.,

a

FRACTIONS, DECIMALS AND PROPORTIONS

r:

1?,9
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NE STUDENT WILL EVALUATE THE USEFULNESS OF KNOWLEDGE OF FRACTIONAL .0199
NUMBERS BY PREDICTING DIFFICULTIES THAT WOULD-ARISE WITHOUT KNOW,,
LEDGE OF THESE NUMBERS AND WITHOUT SYMBOLS TO REPRESENT THEM.

Imagine a number system which did not include symbols for or a 0556
knowledge of what we call fractions. Those.whoused such a number
system woUld only have knowledge of whole nUmbers. If you belonged
to a civilization which used on)v whole numbers you would have the
most difficulty-

a. keeping track of your property.
*b paying your income tax.
c. carrying on business.
d. building your.house..

THE STUDENT CAN ANALYZE SOLUTIONS TO PROBLEM IN FRACTIONS AS'IN 0261
DICATED BY HIS MARKING THE MOM SOLUTIONS.

. Mark the wrong solution to the followiri problem 0679
1 1/2 + 2 2/3 + 3 1/5 ?

*a:

p. +:1/2) + (2 2/3) + (3 +
1 + 2 + 3) + (1//2 + 2/3 + 1/5 ) =

6 + (15/30 + 10 3o. + 6/30 ;.; 6 + 31/30 7 11./30

6

+ 1/2). + (2 + 2/3) + 3 + 1/5)
+ 2 + 3) + (1/2*+ 2/3 +.1 5 =
(15/30 + 20 30 + 6/30) = 6 + 41730 = 7 11/30

. c. (1 + ip
4.

) + (2 + 2//3) + 3 + 1/5) ....

(1 + 2 + (1/2 2 3) + 3 + 1/5) se

Cf.
3 + (3/6 + 4/6) + 3 + 1/5 ar
3 + 7 6 +.3 + 1/5 - .

3 + (1 1/6) + 3 + 1/5 is
7 + (1/6 + 1/5) i= 7(5/30 + 6/30) - 7 11/30

d. (1 + 1/2) + (2 + 2/1 + (3 + 1/5) i= ,
6 + (1/2 + 2/3 + 1/.5 = 6 +' 15 + 20 .6 = 6 41/30 = 7 11/30

. 30.

v)C01L.*
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. --
Mark the wrong solution to -the folloW-Ang prOblem. ,

,-

7 1/2 7 2 5/6 ?

.

a. 7. 1/2 . 6 + I + 1/2 ..6 + 3/2 . 6 + 9/6
'-2. 5/6. . 2 +.5/6 . 2 + 5/6 .8 2 ±.5/6 /' .

. 7 1/2 - 2 5/6Na

(6 + 1) + 1/2j
4 + 1/2)

6 2 + (3/2

4 + (9/6. 5/6)
t 4 + .4/6 = 4 2/3

c. 7 1/2 . 15/2:r.
-2 .5/6 = -17/6 =

- + 5/46

- 2 + .5/6

5/6) =

IIIMMIMI11

4-5/6 .

=

4 4/6 ,==i4 2/3

71/

//

:. 28/6 = 4 4/6 = 4 2//3

., cf. 7 1/2 a 7. 3/6 . 6 9/6
-2 5/ -2 .5/6

-4 4/6 . 4 2/3

7 1/2 . 7 3/6 .

-2 5/6 = 2 5/6

4. 8/6 =. 4 2/3

Mark the wrong solution to the following problem
2 1/2 x 3 213 ? .

a, 2 1/2 x 3 2/3
.(2 x 3) + (1/2 x 2/3) + (1/2 x 3) + 2 x 2/3
6 6 + 1/3 + 3/2 .4 3

6 + (

6 + 5 3 + 3 2 = 7(2/3 + 3/2) = 7 + (4/6 9/6)

7 13 6
=

+ 4/3) + 3/2 .

. 9 1/6

b. 2 1/2 x 3 2/3 = 5/2 x 11/3 . 55/6 - 9,1/6

*c. 2 1/2
x?2//3

2 1 2 x 2/3) =,(2 x 2/3) + (37/2 x .2/3). = ,(4/3 + 2/3) =
5/3 = 1 2/3 + (2 1/2 x 3) = (2 x 3) + (1/2 x 3) =

6 . 9 1 6
6 + 3/2 + 7 1/2 = + (2/3 + 1/2) 8 + (4/6 + 3/6)

.8 + 7
=

d. 2 1/2 5/2 (5 x 11) . 55/6 = 8 1/6
x3 2/3 11/3 2 x 3

1
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Hark the. wrong solution to the follosiing, problem.
1 2/3 -; 1/2

4. 1 2h f 1/2 (5/J f 1/2) in (54 x 2/1) .11.10/3 .8 3 1/3
. ,

3 /
S.

*b. (1 S 1/2) + (2/3 S 1//2)- -f (1/2) + (2/3 x 2/1) -.4
.1/2 +.4/3 - 3 6 + 8 6 11/6 - 3 1/3

c.6)°(1f1/2) 47. (2/3 1/2) (1 x 2) + (2/3 x 2/1)
(2 4/3) == 3 1/3

d. 1 2/3 +.1/2 Me 1 2 /2 x 2 I. 2 4/3 3 1/3

0682

ME STUIENT WILL BE ABLE TO DEi4ONSIRATE AN UNDERSTANDING OF FRACTIONS 0001
AS DECIMALS BT IDENTIFVNG THE CORRECT MANSLATION.

The decimal, which names the same number ad the fraction 5/9 is: 0001

The daclal which names the same number as the fracticin 3/5 is: 0002

a. .06
.6

C. .03 .

d. :3
e. 3. 5
f. .35

, y

Source: Insight into School Mathematics, SRA, Book 2, p. 405.

THE STUDENT WILL DEMONSTRATE HIS UNDERSTANDING OF NUMERATOR AND 0187
DENCIIINATOR BT MATCHING A GIVEN FRACTION WITH A DIAGR.AM WHICH
ILLUSTRATES THAT fRACTION,

32
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The figUre below illustrates the fraction

-.a. 2/3
b.
C. 5/6

*d. 11/4t-

7t,

0540

THE STUDENT WILL BE ABLE TO DEMONSTRA14 HIS KNOWLEDCE OF EQUIVALENT 0043
FRACTIONS BY CHOOSING ONE FRACTION. WHICH IS NOT EQUIVALENT TO ANY':
OTHER FRACTION IN THE LIST.

Which-of-the fractiond 6/8, 12/16, 2/3, 9/12, 3
to any' of the pther fractions giiven?

*c. 2 3

b. 12/16

d. 9/12
e. 3/4 c

4 is NOT equivalent 0057

ich of the fractions 8/18, 10/25, 6 15, 2/5, 14/35 is NOT equivalent 0058
t any of the other fi;actions given?

*a. 8/18
b. 10/25
c. 6 15
d. 2/5 '
e. 1:4/35

,

Source e School Mathematics II p. 129.
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THE STUDENT WILL BE ABLE TO DEMONSTRATE HIS ABILITY TO DETERMINE 0048
THE RELATIVE S.IZE OF ,FRACTIONS. BY IDENTIFYING THE ORDER, FROM
SMAIJ.KsT TO LARGEST,. OF THREE GIVEN, FRACTIONS WIffH DIFFERENT
DENOMINATORS. .

Arrange 8/12 9/16; 5/8 in order from smallest to largest.

a. 5/8, 9/16, 8/12
b: 5/8, 8/12, 9/16
c. 9/16, 8/12, 5/8

*d. 9/16, 5/8; 8/12
e. .8/12, 9/16, 5/8
f. 8/12, 5/8, 9 16

0069

-

Arrange 1/81' 1/9, 1/10 in order frorn smallest to largest. 0070 -

a.

b.
c.

*d.
se

1/8,
1/8,
1/10,
1/10,

'none

1/9, 1/10,
1/16, 1/9
1/8, 1/9
1/9, 1/8

oT the above

.Source: S.R.A. Advancing in Mathematics, part 4.

THE STUDENT WILL DEMONSTRATE ANALYSIS OF RULES FOR ADDING FRACTIONS 0217

EY SELECTING FROM A LIST THOSE RULES WHICH WOULD WORK IN A GIVEN
, -SITUATION. \

i3os5ible rules for adding fractions:

I. Add numerators. Use either denominator.
II. Add numerators. Add denominators.

III. Multiply first fraction's numerator and denominator-by secone"*"%-
fraction's denominator. Now ade.numerators and use neW first
denominator.

IV. Multiply first fraction's numerator -and 'denominator by second
fraction' a denominator. Multigy second fraction* s numerator
and denominator by first fraction's. denominator. Add new
numerators. Use either denominator.

V. Multiply first numerator by second denominator. and second num-
/erator by first denominator. Add these products to find sum's
numerator. Sum's denominator in product of addends' denom-
inators.



,

Dir9'ctions:

.

\
.

\ a. I, III, pij,
, I, ,IV, V all work.

I II; IV , V -all work.

14

Cl

Choose the 1etts4 tbat .gives a list of all
vali tl. rules fo'r the problem given:

d. III, IV, V all work
e. 11/4,and V only will

work.

es

1/2 + 3/2

1/2 + .1/4

5/1 + t%/1

.7/11 4/ 9/11

7/11 + 10/11

3/8 +.0/8 \

0/8 + 0/4

3/8 +.0/1

a

THE STUDENT WILL APPLY.HIS KNOWLEDT, OF ADDITION OF FRACTIONS BY
COMPARING AND CONTRASTING GEMALIZEIJ .RULES FOR SOLUTION OF SUCH
PROBLEMS BY SELECTING VALID COMPARISONS AND CONTRASTS FROM A
LIST.

Example 3/1 +.5/6 .

Rule. I: st action's numerator and deriominator by
second s denominator. Then add numerators and use
either .denominator. . .

Rule II: Multi0..y, #1' s numerator by #2' s denominator,, and .#2' s
numerator by #1's denominator.%, Add' the'se 1:m:ducts for
.answer''s numerator. Multiply depominators 'for anat.:Ws"
denominator.

0579

, .0581

0582

.05Fp:

0585_

0222
-, I 6:
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,

PYom the list below, choose the statement that best compares and
contrasts the two rules r'bove.

. Neither rule will corredtly solve the problem, so both
aren't even. worth comparison and contrasting.

b. The hilt rule will work for the example and all other
fracticn additions; the second works only on the specific
type of example given.

.1.c. The second rule works for the example and for all other
fraction additions; the first works only onithe specific
.type of problem giveni

d. Both rules work for the example d for all fraction
. additions!

.

e. Both.rules,work only for the spec fic example given and
for no other problems.

0590

THE STUDENT WILL BE ABLE TO DEMONSTRATE HIS KNOWLEDGE op. PROPOR 0021
TIONS BY IDENTIFYING THE SOLUTION TO4PRCIPORTION.

If 2:6 . 14;- x,

a. 7

b. 4-2/3
C.

42
e. 28

then x * 0027.

If x:5 . 2 1/3 1 3 1/2, then x

*a 3 1/3
b. 4
c. 1 3/7
d. 3

e. None of the above

If 1:x - 4:6

a. 2.
:h. 3
C. 1 2/3..

d; 2/3

*e. None of the above

Scarce: Advancing in MatheMati6s SRA, part 13.

0028

0029
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THE STUDENT WILL APPLY THE RULES.OF DECIMAL NOTATION TO A UNIQUE 0153
DECIMAL PLACEMENT SYSTEM BY IDENTIFYING A NUMBER WRITTEN IN THAT
SYSTEM.

How would you read 532643?

a. Five hundred thirty two thousand and six hundred forty.4
three

b. Five hundred thirty two and-six hundred forty-three
thousandth

C. Five hundr d thirty two thousand 'and six hurfdred forty-
0' three thou dths 1

*d. Five thotx8aI4ree 'hundred twenty-six and forty-three
hundredths

e., Five thou'sand thirty-tim and six hundred forty-three
thousands.

Which of -thefo1lowing is correctly wfitten in our
system where the expanded notation is (5 x 1000) +
(8 x 10) +,(7 x 1) 4: (8 x .1) + (2 x .01)

a. 528782

*b.i 328782

c. 528782

d. 528782

e. )28782

new notational
(273c 100) .4.

\.

Source: Found. of Secondary Schoal Math--Part Il.pp. 29-30.
Silver. Burdett.

0433

0434,
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THE STUDENT CAN TRANSLATE A
SENTENCE BY IDENTIFYING THE

/

/

/

John had $3.50 worth of/nikkels and quarters. 'The number of_quarilrers 0009,
/

is three more than twel the number q/enickels. Which would be the
correct equat.ion,for/tating the problem? (N = number of nickels)

J ( , //

a. 50 45.(2N/4 3) = $3.50, %/, I

b. 5N + 25(2N) + 3 83.50 /
*c. .05N + .25 (2N + 3) . $3.50

.

d. .05N + .25 (2N) + 3 7,43.50
e. N +.5N + 3 = S.50 //

STORY PROBLEM INTO A MATHOIKTICAL
CORRECT SENTENCE. /

0007

Raquel's father.is twace as old as Raquel. Five years ago Raque 0010
was twenty years younger than her father. Which is a correct
',equqion for stating the problem? (R a Raquel's age now)

a. R + 5 2Q . 2R + 5
. b. R - 5 20 2R + 5
._c. R.- 5'+ 20

*d. R - 5 + 20 = 2R - 5
e. R 5 20 = 2(R - 5)

THE STUDENT WILL BE ABIE TO DEMONSTRATE HIS ABILITY TO-TRANSLATE 0057
AN ENGLISH SENTENCE INTO A MATHEMATICAI; SENTENCE BY IDENTIFYING
THE CORRECT PROPORTION FOR A STORY PROBLEM.

[Three-students were absent out of a class of 30. What percent w&I"; 0084

absent?] .Which of the following proportions would'you use to.repre-
.\sent the above problem?

a.

b.

C.

22
n

n
loa

QH
3.

:1tolL

100

30 :100

d.

30 n.

e. 22
Ex) 3
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[In the growing town:of West Walla Willa, Washington, 70% of the 0085
2578 people are over 50 years old. How many people-are over 50
years old?] Which of tle following proportions would you use to'
represent the above problem?

a.

100 50

100 n
c. 2.2_ a ,2578

100 n

*d. 19__ . n

100 -2578

:

_

n 2
100-- 70

I

Source: .Schbol Mathematios II,.chapter 8.

1,*

-THE STUDENT WTLL BE ABLE TO DEMONSTRATE HIS ABILITY TO CHOOSE . . 0063

THE CORRECT. OP$RATION(S) TO SOLVE' A STORY PROBLEM BY IDENTIFYING
THE OPERATION(S) NEEDEDFOR A GIVEN PROBLEM.

students in class. students in the.cafeteria.
iHow many more in the cafeteria than n class?] -

If numbers were given in the above prvblem, which operation or
operations would be needed to solve it?

a. addition
*b. subtraction
c. multiplication . .

d. multiplication and subtraction.
e. division

0091

pencils given out, vendils to each person. How 0092
many people?3 ,If numbers were given in'the above problem, which
operation would be needed to solve.it?

a. addition
b. subtraction
C. multiplication

*d. division
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pencils for cents each. notebooks for
cents each. HOW. much.M'ore do all thebnotebooks cost than all

'the pencils?] .If numbers were giV,en in the above problem, which
operations would be.needed to solve it?

*a, multiplication and subtraction
b. division and subtraction
c. multiplication and additibn-
d. division and 'addition. "

0093

[Jack'S vacation: weeks. :D*k's vacation:. weeks. How 0094
many more days.does.Dick have? If numbers were given in the above
problem, which operations would be needed to solve it?

a. multiplication and division
*b. multiplication and subtraction
c. division,and subtraction .

d. division and addition
e. multiplication and addition

dSource: School Mathematics IChapter 2.

THE STUDENT WILL BE ABLE TO DgIONSTRATE HIS ABILITY TO RECOGNIZE 0066
-2WHAT INFORMATION IN A STORY PROBLEM-IS NEEDED TO SOLVE TT BY
IDENTIFYING.UNNECESSARY INfORMATION.
. k,r) 01,

[A car iè traveling 75 miles per hour. 'It uses gasoline at the rate 0098

15 miles per gallon. How long will it take to travel 150 miles?].
What information in the above.problem is NOT needed to solve-the
problem?

. a. A car is traveling 75 miles per hour.
*b. It uses gasoline'at the'rate of-15 miles per gallon.
c. The car travels 150,milcs.
d. All the information is needed.
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[One inch is apRoximately equal to 2.54 centimeters. There are

100 centimeters in, a'meter. There are 36 inches in a yard. AbOut

how many.centimeters are in one yard?] What information in the

above problem is' NOT needed to solve the problem?

a. One inch is approximately.equal to 2.54 centitheters,
*b. There are 100 centimeters in a meter.

..

c. There are 36 inches in a yard.
d. All the information is needed.

, 4 ../,

d- 0099

Source: School Mathematics I, Chapter 4.

s

THE STUDENT CANTEMONSTRATE UNDERSTANDING OF SOLUTION METHODS FOR . 0073

WORD PROBLEMS BY TRANSLATING A WORD PHRASE.JNTO kMATHEMATICAL
'EXPRESSION. !.11

A,

Which mathematical sentence is a translation of *the poduct of the 0116

sum of j nnd 3 and the difference of x and 4"?

a. 3) (x 4)
b. (i JP 3) (4 x)

c. x)

d. 4- 3

x - 4
*e. (j + 3) (x 4)

t.

Into which word phrase can the phrase 3r 2 be translated? 0117

a. The sum of .3 .times r

b. The product,of 3r and 2
c.7:1Wo minbe the product of 3. and r.
d. ,The quotieAt'of 3r-and 2

44 e.. The difference of '3 times r.and 2

Source: Dolcianl Algebra 1, Chapter 1.

-

1.12
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THE STUDENT WILL ANALYZE SITUATIONS TO IDENTIFY THE HYPOTHESIS WHICH 0097
IS BEING TESTED IN A GIVEN SITUATION.

.

A machine is devised to perform the folloWing task: A finite
number of prime numbers are inserted into the machine. The maihine
finds their product and adds one to the product. If the result is
even, it is completely factored. If it is odd, nothing is done.
Which of the following hypotheses is being tested or proved?

a. There are infinitely many, whole numbers.
b. There are infinitely Many even numbers. ,

*c. There are infinitely many prime numbers.
d. There are infinitely many odd numbers.

THE PUPIL IS ABLE TO TRiNSLATE A WORD PROBLEM INTO "WORKABLE" OR 0100
'EQUATION FORM`BY INDICATING THE CORRECT ALTERNATIVE FORM.

Directions: Choose the letter of the equation'that best
. expresses the prncess to be used in solving

, the problem.

Last week Mr. Edwards drove .5 as many miles\ as Mr. Hayes. 'Mr. 0232
Hayes drove 136.7 miles last week. How many miles did Mr. Edwards
drive?

a n m 136.7 +..5

*b. n m 136.7(.5)

c. n m 136.7
.5

d.

e. none of these

Jane needs.2 1/2 lb. of.salted.nUts for a party. The nuts are sold 0233,

16. cans. How many cars of nuts does Jane need to buy?

. a. n 2 1/2 x 5/8
b. 2.1/2n,m 5/8

*c. n m 2.1/2 5/8

d. none of these

. 4
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In 1950 there were about 500 stUdents.in4upier,JUniOiAigh School! .0234A
In 1960ihere were 900 students. What is the percent of increaae in
school enrollment?

a.. 500\.

.b. (900.4500)

C.900

)dg, 5.29
900

e. none

n
( 900

.\ 100"
n

(400N100" / H.

100"

n'

or these

After Sue had gained 6 lb. she weighed 102 lb. What was the percent 0235
of increase in her weight?

a. 6
185(102)

*b. 6
/E6(102-6)

c., n
40(102)

d. 6 . 102n

e. none of these

What percent of 48 is 18?
.

a. ia 18
',,0\155""

b. 48
(18)

18 .

d. n

A,. ....

qi.. none.of the abolm

'.;-. .

. 0236
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In one 44ate, the sales t'ax on automobile was 4.5% of the selling 0237
price. At this rate how much salei tax di *. Morris have.to 194w
on an automobile priCed at $5400?

a. n = 51400

4.5
b. n = 5400(4.5)

c. n4 54oO(.45)

d. n =.5400(45)

*4. none of the above

Mrs. James bought 5 bars Of soap that was priced.at 2 bars for.310. 0238
How much did she pay for the bars.

*a. 5.. 2.
n 31

b.. n 2

5 31
C. 10n = 31

.d. 5n = 31(2)

e. non& of the above

On a series 'of tests, Shirley received scores of 941 98
90. What was her average score per test?

\151>

.

,

a. 5n . 94 + 98 + 92 + 85 + 90

. n = 1/5(94,+ 98.t 92 + 85 + 90)

C n 94 + 98 + 92 + 85 + 90

*d. all of the above

e. none of the above

92, 854 and 0239

One.wihter,Xhicago had 0.8 inched Of snow in. November and 8.0 inches 0240
of snoW in Dpcember. 'What was the percent of increase in the amount
of snowfall?

..

a. 8.0 . (8.0 0.8)

*b. (8.0 . 0.4. ir4106(0.1W -

c. 4... 1E6(8.0 . 0.8).

d. 8.0 = n
15510.8)

none of the abovee. tZ

:

SoUrce: Seeing Through Math., Van engen.,..et il., Book 1.,
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'THE STUDENT WILL APPLY HIS KNOWLEDGE OF THE RELATIONSHIP BETWEEN 0122

THE CeERATION OF ADDITION OF WHOLE NUMBERS AND OPERATIONS WITH
SETS By SELECTING A MrHOD FOR SOLVING WORD PROBLIN.

The number of boys On a certain football team called P is 25.
The number of boys on a certain track team called' T is 15. Six:

boys ars members of both teams. Which of the following :miter
sentences correctly describeS A method for finding the number o"'
boys that are members of only. orie of these teams?

a. n(FUT) nUmber.of.boys on only one team.
b. n F) + n(T) n number otboys on only one team.
c. n F) nj11' 71 number of boys on only one team...

0. ii T). - n(TrIF) . number of ?oys on only one team.
*e. n(FUT ) - n(FAT) . number .of boys on only one team.

A school band, called B, has 28 members. The school orchestra,-
called A, has 20 members. 15 students belong to both, bancl and
orchestra. UssC to designate the set.of students belonging to
both bandand'orcheStra. Which of the following number sentences
correctly describes a method for finding the number of stuckntS
who belong.only to the band.

*a 18-(AnB)] . number of students in band only.
, 'b. r1 B) . number of students in band only. 1k

c. n[B4.(AAP4)] . number of students-ill band only.
d. n(BVA) . number of students in band.only.
e. n[B+(AuB)] number of students in band-only.

Source: Silver Burdett Co.; Found.'of Secondary Schoól-Math, Part I)
pp. 19; 204 21. .

P

THE STUDFNT WILL ANALYZE SEENINGLY CONTRADICTORY STATEMENTS ABOUT
SETS BY SELECTING THEIPPROPRIATE REASON FOR THE SEEMING CONTRA- '

. DICTION NOT BEING CONTgADIOTORY. .

6

0324

0325

0140
0_
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Given that
n(1 + n(8) 'n(AvB) n(ArIB) and
n(A) + n(8)-. n(AvB) + n(Aup)'
What 'conclusion can you arrive at regarding A B?

a. Impossible to get the same relationship when you °add a set
as when you subtract a set
Not enough information given to reach a conclusion
Either sbt A or, set B or both sets have d'ifferent elements
in the first statement than in the second statement.
The intersection of set A and set B is the empty set
Either the first or the second of the two statements above
is false because they contradict each other

";
Given that
.n(PvQ) n(P) + n(Q) .n(-PriQ) and

n(P) -F-n(Q) + n(Pe'sQl.

What must be true about_4,he relationship of P and Q for both Of
these statements .. to. be 15-ue?

,a0 P Q

b.
C.
d.

*e.

Soui.ce: Foind. of Secondary School MathPa SilverBurdett, Ch. I.

0377.

0378

THE STUDENT WILL ANALYZE A SUGGESTED NEW METHOD OF .SOLUTION FOR .0181
A PROBLEM BY IDENTIFYING ERRORS.

Directions: The following solutions are attempts to solve
division problems using a new method.

Results of Results of Results of Results( of
Problem Step 1 Step 2 Step 14N

A) 1/2 .4.1. 1/3 = 3/6 1:7 2/6 b. -2 3 1 r 1 1 1/6

B) 2/3 1/14...

C) 1/3 .7. 1/5 =

D) 3/4 i 275 =

2 t 1 0

3/15

+ 8/20

2 2. 1 rz Lita

3 =

3/20

1/8

1 2/3

1 3/20.

3 I- 4
5/15

15/20

-12 12

11_2 7 5
15 a. 15
15720 x 20/8,.

,
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Which solution most May expresses a method of solving division
problems with rational numbers which could be-called the common
denominator method.

a. A

b. B.
*c. C

d. 11)

The probable advantage of this method over other methods

a. that there are fewer steps.-.
*b. that the problem becomes one of/working with equal parts.
c. that adding and epbtracting rational numbers involves using

common denoMinatori.
:

d. that. fractions muet have common denominators in order tObe
compared.

.THE STUDENT MWILL ANALYZE A PROBLE BY-ORGANIZING THE sTErs To BE
TAKEN It THE SOLUTION.'

4'

Directions:

7/8 2/3

1/2 + 1/3

- 1.

2. dtc,b,a

*3' e,c,b4
4. d,b,a,c

Below is a set of questions about a type of
problem you have' not solved before. However,
if.you use what you already know about fractions
you can solve it. In what order would you find \

the results listed below?

a. Common denominators
b. reciprocal .

c. sum and difference
A. *Product' .0.

0525
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THE STUDENT WILL ANALYerHE INFORMATIOgPROVIDED IN A SERIES OF
DIAGRAMS BY'WRITING A MATHEMATICAL STATEMENT FOWTHESE.DIAGRAMS.

>,

Directions:

a.

b.

C

Select the statement which is a isociated with'.
the seriesof diagrtms below. &numbers in

-each equation are'in the same n ber.base.,

a. 32-26 = h in some number base
*b. 32_= n + 13 in some numberbase
c. 26 . 11+ n in some number flase I

d. '26 + Al. 32 in eome number base,
, '

Aa

,

ll'ITE.STUDENT WILL TRANSLATE WORD SENTEliCES INTO NUMBJSENTINCES 2-

*

AS EVIDENCED BY HIS ABILITY-TO CgiRECTLY MATCH A'NUMBER:SEN(tENCE
WITH A. WORD SENTENCE.

, ,
Seliict the itgm whirl correctly matches a,numberlSentence and word . -.0543 ,

sentence.-

*a. If seven is subtracted from twenty-three,theresult is
fifteen; 23 - 7 ...' 15,

b. Seventeen is gretter than \ten; 10 '?° 17.
Twelve is the-product of three and'four; 12A.

d. Thirteen is not greater thtn,7: 131(7,

CoN. (1.

I. t

. .
a. .

'
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THE STUDENT WILL DEMONSTRATE COMPREHENSION OF A STORY PROBLEM BY 0203.
SELECTING FROM A LIST AN EQUATION WHICH VIII LEAD TO A CORRECT

'

George hes caught 8 more fish than Fred. George gives Fred half
his fish. Now, after the excharige, both boys_ have the same number
of fish. Which equation below would help you find out how many.
fish each

a.
b.

d.

boy started

(x+8)-1/2nic
(x+8) 2

(*+a) 2

with?

x + 1/2 .

a .

8)

,"

+ 8
x

(x+8),- (x.+
2

THE 'STULENT WILL ANALYZE THE REA8ONS FOR CERTAIN STEPS USED* IN A 0204
. PROBLEM BY SELECTING INAPPROPRIATE RFASONS GIVEN IN A LIST OF STEPS.

,

After reading the f011owing method of changing a mixed:numeral to 0561
an improper fraction, select from the list below the explanation
that is not either logical., valid or completely true...

6 5/8
2. 6 5/8
3. 6(133).+ 5/8

4. + 5/,

5 8

. 8

, , e ,

a.. Step; #2 is performed to separate the mixed # Into a whole
#-and a prope- fraction.

b. In step #3, multiply 6 x 8/8 to Change .the whole #,6 into
eighths. .

.
,

. b. Step #.4 shows that 6 (8/8) is-equialent td 48/8. .
*d. Step #5 shows that to add fractions, you add the numerater 6.and 'then add the denominators.
e.' Step #6 shows the. answer.

50
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THE STUDENT WILL ANALYZE A GEOMEIRIC PROI3LENIS SOLUTION BY LOCATING 0206
MISAPPLICATIONS OF THE CONCEPTS INVOLVED.

010

Given a pentagon ABCDE which of the following computations of the 0565
sum of the angles within the figure is not correct?

.1* a. A triangle bas ,3 sides and 180°. Each :\t deomust re8uire
60 Therefore a pentagon [gust have 60 or.300 .

b. A triangle Kase sum of 180 in it, II qtrdri1aera1 has
a total of 360 .0, EAch extra side must add 180 , so a
pentagon has 540 .

c. A pentagon eon be thought of. as 3 triangles next to each
other. You know the 'sum of the angles in each triangle,
so you cotad multiply this nunber by 3 to get the sum of
the angles in the pentagon.

d. A pentagon could be thought. of as a quadrilateral with a
triangle next to it. If you Icnow how many degrees in the
_sum of the angles of a quadrilateral and in the triangle,
you egad add these two together.

Source: AddisonWesley
School Math
p. 275.

THE STUDENT WILL DEMONSTRATE ABILIrf TO ANALYZE A STORY PROBLEM . 0211
BY SELECTING FROM A LIST OF POSSIBLE QUESTIONS THOSE: THAT CAN BE
ANSWERED GIVEN A CERTAIN AMOUNT OF INFORMATION. -7

George and:Dick have a combined weight of 300 pounds and the sum of,
their ages is:. 30 years. Dick is twice as old as:Sam, and Sam weighz
half of yhat George weighs. - When Stan, Sam's twin brother, geta on ,

the .scale with Dick, the scale registers .200 pounds. Stan is not 8
years old, but he weighs 120 -pounds.

From the information above, 'which quebtion below can not be answered?' 0571
,

a. What is the sum of George's, Sam's, and Stan's ages?.
What is the sum of. Dick's and Sam' a ages?

c. What is .the 'sum of George' s,' Sam' s , and St an' s weights?
d. What is the sum, of Dick' s and s weights?
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THE STUDENT WILL.DEMONSTRATE CCMPREHENSION OF A STORY PROBLEM BY 0212
SELECTING AN APPROPRIATE EQUATION FOR THE PROBLEM FROM A LIST.

A bcy earns 500 per hour for mowing yards, and 60o per hour for rakincr 0572

leaves. If on one job'it takes the boy twice as much time to rake as
to mow, and the whole job takes 6 hours, how much does he earn?

Which equation below would be useful in solving 'this problem? .

a. .50x + .60(2x) a .60x + .50( 2x)
*b. .50x + .60(2x) = .50x + 60( 6 - x)

C. .50(-2X) + 60x = .50x 4- .60(6 - 2x)
d. .50(2x) + .60x = .50(6 - 2x) + .60(2x)

THE STUEENT WILL ANALYZE A STORY PRaBLEM SITUATION IN ORDER TO
SELECT FROM A LIST A QUESTION WHICH CAN "NOT" BE ANSWERED FROM
ME INFORMATION GIVEN.

A

A box Of detergent which sells far 450 and contains 5' ounces claiMS
that it will wash 300 diahes:--kikecond box which sells for 540 ,and

contains 6 ounces claims that it will wash 360 dishes.

0213

Which quesiion below can at be answered from the above informatiOn? 0573

.a. How much would 10 ounceS of the first detergent plus 12
ounces of the second detergent'cost?'
Which detergent claims to' be able to wash more dishes per
ounce?
How many dishes could be washed with 1/2 box of the second
detergent?

.\
How many dishes coUld you wash by crunng some of each cieterg-
'ent,to make one cupful total?.

'THE STUDENT WILL° DSAONSTRATE ANALYSIS OF A PROBLEM BY DISTINGUISHING
BETWEEN ,NECESSARY AND sunitrumus THOUGHTS USED IN ITS SOLUTION.

52

0215
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A girl. started shopping with a certain amount of money: She spent 0575

half of her money in one store and $2.00 in a second store-:-I-fshe
had $4.00 left, how much did she start with?

I. Sne spent. 1/2 as much in .the second store as she

. had left at the end.
II. The $4.00 she had left plus the $2.00 she spent in

- the second store equals half of what she started With.'
III.- She must have started with twice as much as she ended

up with.
IV. The total amount she spent must be $4.00. .

.Which statement above is true and at the same time not relevant to
the problem's solution.

41.

THE STUDENT WILL ANALYZE A NORD PROBLEM AND SELECT INFORMATION 0216

IRRELEVANT TO THE PROBLEN'S SOLUTION FROM A LIST.

A ,carpenter has to mice a door that weighs leas than 8 pounds. If 0576

the door is 3 times as tall as ,it is wide, and if its width is 2 1 2
feet, how many inches tall is the door?

Choose from- this list the information which' would not be'
.helpful in finding the answer to the problem above..

The heiv;ht of the door.
The wtn of the door.
The weight of the door.
The fact that 12 inches = I foot,

Bill said that he was twice as old" as Tom, 1/3 .as old as Joe, and
one year older than Henry. Dave said he was 3 years older than .

Henry, and that he was not as old as Joe. If Henry's 11, how old

is Joe?

Which information below is not of any use in solving the problem?

*a. Bill is twice as old as Tom.
b. Bill-is 1/3 as old as Joe.

c. Dave is 3 years older t-han Henry.
d. Bill is one year old.er than Henry.

0577
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THE STUDENT WILL ANALYZE A STORY PROBLEM AND SELECT FROM A LIST *ME 0218
ADDITIONAL INFORMATION REQUIRED TO ANSWER THE QUESTION.

TOM goes to the grocery store and bVs 790 worth of vegetables at
$1.58 per pound, some hamburger at 690' per pound, one and one half
dozen oranges at 3/2501 and a- gallon of milk. How much did he pay
for everything except the milk?

Which additional information is required to answer this question?

a. The cost of the milk.
b. The number of pounds of xegetables he bought.

*c. The4hurnber of pounds of hamburger he bought.
d. :rhe number of pciunds of oranges he bought.

0586

THE STUDENT WILL EVALUATE.THE INFLUENCE OF CERTAIN CONDITIONS RELIED 0219
UPON IN A GIVEN PROBLEMSOLUTION METHOD SEQUENCE BY SELECTING THE
MOST INFLUENTIAL ITEM FROM A LIST.

Two men were measuring some long rails. One man measured one rail, 0587.
and another man Measured another. In order to find the difference
in lengths without putting them side by side, it would be most
helpful to insure accuracy that the'y

a. don' t have- one measure ih centinieters and the other in

b, use different basic units so they both don't maice., the same
mistake.

c. each usethe length of his forearm as a bSsic unit of measure.
d. both understand the original derivation of their basic unit

and its initialdetermination.
*e. both use identical stan dards to measure with.

THE STUDENT WILL ANALYZE A WORD PROBLEM AND SELECT FROM A LIST THE 0220
INFORMATION IN THE STORY. PROBLEM .WHICH IS "NOT" ESSENTIAL ID ITS
SOLUTION.
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Frank,has less than 4 U. S.: coins in his pocket. One of them is 41 :0588. .

nickel, and together 'they add up tO 310. What are thd coins?

Which information in the problem is not needed to find the answer?

. They add up to 310.
*b. One of them is'a nickel.
c. Frank has leas than 4 coins.

THE STUDENT WILL 'DEMONSTRATE. COMPREHENSION OF A STORY. PROBLEM BY 0223
IDENTIFYING FROM A LIST AN EQUATION WHICH WILL LEAD TO THE PROBLEWS
SOLUTION.

A normal human heart beats on the airerage-72 times Per minute. 0591
Approximately how many times does it beat during a 70 year lifespan?
Which equation below would lead to a correct polution of,this
problem?

a. x = 72 x 70
b. x x 24 x. 365 x 70
*c x 72 x 60 x' 24 x 365 x 70
d.. x 72 x 60 x- 60 x 24x 365'x 70

4 1

Six years ago Sam was 6 rand Joe
<.

was 18. What is the number by which 0592
you must multiply Sam's ka:ige to get Joe' s lge? Which equation below
would read to a correct solutnn of this problem?

a. x 18 6

b. x 6 ! 18

*c x (18 + 6) It (6 +
d. x (6 + 6) ! (l8-+ 6

THE STUDENT CAN ANALYZE.WORD PROBLUMS INVOLVING PERCENT BY IDENTIFYING 0247
THE PERCENT OR NUNMER REQUIRED.

155

D.
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15 children in a class of'120 achieved honor grades: 2/3 of the
fifteen were girls., Whit percent of the claes were the boys on
the-hón-or,roll?

George made six mistakes on a math quiz which was 12? of the total . 0650
questions. How many questions were there?

a. 60
:72

C. 500
*c4 -50

/.



a

151

SIMPLIFICATION AND, SUBSTITUTION

f
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THE STUDENT WILL APPLY HIS KNOWLEDGE OF SIMPLIFYING PROCEDURES- BY 0008
IDENTIFYING THE PROPERTY TO BE USED FrzsrNIN. SIMPLIFYING AN EX
PRESSION. )

The first property used in simplifying the expression
[2(x + 5)] + [4(x + 2)] would be

a. Addition f acts
b. the Commutative Property of Addition
c. the Associative Property of Addition

*d. the Distributive Property of Multiplication over Addition
e. the Commutative Property of Multiplication

Source: Insight. into School Mathem;tics,' SRA, Itok 2 p. 191.

THE STUDENT WILL BE ABLE TO DEMONSTRATE HIS KNOWLEDGE OF SINPLIFYING 0010
AN EQUATION BY IDENTIFYING THE SOLUTION OF AN EQUATION.

6x (x 4) 6(x
2

3) u 66 is equivalent to which of the following 0023

solu Uon?

a. Xml
*b. x m 2
e. x 6
d. x

e. Ione of the above,

Source : Insi ht into School Mathematics SRA Book ; chapter 5.

THE STUDENT CAN DEMONSTRATE KNOWLEDGE OF SIMPLIFICAION RULES BY 006,.

SIMPLI.FYING ALGEBRAIC EXPRESSIONS.

5



s1:53.

The first step in simplifying the expression 2
is to .

a. sub.tract six from twelve
b. multiply two times fel

*c. multiply four times three
d. subtract twelve from nine
e. none of these

The first step in simplifying algebraic expressions is to

remove brackets ,

b. add and subtract
c. simplify from left to right
d. multiply and divide

*e. simplify powers

,Source: Do1ciani - Algebra 1, Chter. 1.

THE PUPIL wn,i, SHOW HIS UNDERSTANDING OF CAO
HOW CHANGIM THEM. CHANGES ME MEANING. OF A
FINDING TRUE NUMBER SENTENCES WHERE THERE IS

Directions:

ING SYMBOLS AND
ER SENTENCE BY

PING.

'Which of these replacements /'or n will make the
following sentences true?
a. n 4
.b. n = 5

c. n

d. n '2 7
e. n = 8

0108

0109

0169

13. (n 3.) +1 = 2' 0506.:

5n - (66)+ 4 + 0 3 0507:

3(h + 2) 18. a 0508'

+ (3.4) - 1 = 21 0509

n - = 2n - 9 0510
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,

Which of the following sentences is true?.

a.
b.

*c.
d.
e.

24 - (4.3) 1 8
(24 - 4)(3 + 1) =
24 4(3 + 1) = b
24 - (4 + 1) 8
(24 4) 3 + 1 =

8

8

THE STUDENT' CAN DEMONSTRATE KNOWLEDGE OF NUMERICAL. SUBSTITUTION
IWLES BY EVALUATING ALMBRAIC EXPRESSIONS.

051

0070

Find the value of the following expression if a = 1, b = c =- 2 and 0110
d m 5.

ab c2
d' 2

d a

the Value of j is 3 and .k is 4 what is the value of
,2 --2+ (k - 1) \

k

13

p-

Source: DOlciani - Algebra 1, Chapteri.

0111
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THE STUDENT CAN DEMONSTRATE KNOWLEDCE OF FORMULA SUBSTITUTION BY 0074
.FINDING THE LEFT MEMBER OF A FORMULA GIVEN THE VALUES OF THE OTHER..
VARIABLES.

The formula for finding the area of a ti.apezoid = 1 2h(b1 + b2) 0118
What is A if h 10, b1 = 2, and b2 6?

a. 16
b.v 36

*c. 40
d. 18
e. 120

t

What is the surface as of a rectangular pristn with h = .2, w 4, . 0119
and =":2? The formala_for finding" the aiirface area of a rectangular
ptiEun is A 2,1w + 2 lh + 2wh

a. 1.316
b. 2.74
c. 2.66 '

*d. 2.8
e. 2.72

° Source: Dolciani Algebra 11, Chapter 1.

e.

k

,

e
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THE STUDENT WILL BE ABLE TO DEMONSTRATE HIS ABILITY .TO SOLVE 0029
EQUATIONS THAT HAVE POSITIVE AND NEGATIVE INTEGMS BY IDENTIFYING
A SECOND EQUATION WHICH CAN BE-USED TO SOLVE THE, GIVEN EQUATION.

'Choose the equation which 'can be used to solve n--7 o 16

*a. n 16 + 7

b. n 16 ,+ 7

c. n o 7 - 16

d. n a 7 -15'

Choose the equatipn whicti, can be Used to solve n + 9

a. n a -5 + 9
b. n o 9 - -5

n a -5 9.

d. n a 9 - 5

; I

1

"7'

0039

.
... r

Choose the equation which can be uped to solve n, ' .32 - 17
. 0

a n a 7.32

b. n 17÷-32

c . n a. 32 17

*d. n a 17 -E.- -32

Choose the equation which can. be used to.' dolve n 15 -7.

a. n

n 15+-7
n -7 15

15 7d. n

Source: School Mathematics II chapter 2.

_



THE STUDENT CAN DEMONSTRATE AN UNDERSTANDING OF SOLUTION METHODS 0072
BY FINDING A SOLUTION SET OF AN EQUATION OR AN INEQUALITY OVER
A GIVEN DOMAIN.

- ,

What is the solution aet, of x 4 <.it x6 O, 3, 5 ?

a. ,.3f
b. i5J
*c 3,

d. 05

e. 0

f cf2, 14, 6, 8

x 2 *4?

a.

b. 4, 6,

C.../1 61 %

'cf. 0
V21

, what is the solution set of the open sentence

n

Source: Dolciani Algebra 1, Chapter 1. ,

THE STUDENT WILL DEMONSTRATE UNDERSTANDING OF THE PROCESS OF
COMPLETING THE SQUARE BY SOLVING QUADRATIC EQUATIONS BY COMPLETING
THE SQUARE.

What number would Joe filled in the blank to make the polynomial

3x
2

+ 7x + a perfect square?

1
3

. 49

9

c. 1m

81

d. 49

C. 49

0085

0151
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w

2Which.expression is equlvilent to x + 2: x
2

,

.,

,

0152)'

Using the method of completing the square, what is tile next i3tep 0153
.in the solution' of the quadratic equatA.on. shown beloiv?

2
5x t 7x-- 3 0

x +;x11- 0
'2

5

4a. x2
2 )b. x +;x +Agai 2. a
2 25 - 5 25 ,' '

,*c. x
2 3 100 5 ., Ix

d. x . + ; x, + kg . 2
2 100 5'e. x .. Z 2 x

5 5

-

Find the step which containe a mistsJce
14x2 -`6x - 2 0

x2 - - 1 0 step 1
2 .2

x2 - A 1 step 2
2

e x2 - + 9 . 1. step 3
°3-7

(x - \ 2 1 _

4/ 2 step 4 .
2 -1 or x 2.11 step
4 -

a. ,step 1
b. .step 2

*c. step 3
d. step '4
e. step 5

5

s.

- 1 -
tttttttt t C(4,1. In

0154
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Which step follOws frot 2
+ ?

7 .

*a x + 2 =j1.1. or x

b. x +.12. -Zia or X -J2 ;isla
1 3 7 3

x + 9 2.22 or x + 9 z.22
49 81 49 81

d. x +
7 3

x 5 3-e.
3

The disjunction lc--

or x
4

,*b. or x

x

c.- x 4 + ) or x =

d. x = 21/4- 2 4 5
8 4

e, none of the above

- 2 r5.Is, equivalent to
4

0155

0156

THE STUDENT WILL DEMONSTRATE UNDERSTANDING'OF THE QUADRATIC FORMULA 0086
MY SOLVING QUADR.ATIC EQUATIONS USING THeQUADRATIC FORMULA.

The.. equation ax2 + bx 4c c 0: is equivalent to
r 2--a. x = :lb -1 b - 4ac

, 24
*b. x = -b -./ b4 - 4ac

+c.

d. x -b

e. x = -a -
2a

010.

t
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If\b
2

4ac how many real number sOlutiona does the equation Olp
have?

irks .

s., three'

\' b.. two

46. none
d. one
e. four

2
If b 4ae . 0 the'equation has

*a/-onereal nuMber solUtion
b. no real number solutions

.c. tWo realnumber solutions
d., three real number solutions'
e.. more than three real number'solutions

0159

If b
2

4ac Oi how many real number solutions does the eqUation 0160 .

have?

a, none

*. b. three
c. one
d. more than thre
ie. two

ty

,retren;i. ,142 ur.414

.

The discriminant of the equation 2x
2

3x + 5 . 0 is 0161

a. 4 .

ib,
-c. 50
d. .-56'

.e. 1
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What can be said about the discriminant of the quadratic equation 0162

whose graph is shown belo;41

a. it is equal to.zero
b.. 'it is less than. zero'
*c., it is.greater than zero
'd. it is greater than or equal to zero
e. it is less than or equal to zero

In the equation i - 2x m:x
2

the value; of a b, and c are: 0163

a.
1

3

3

b. 1, 2, 1 ..

3

c. 24 1

*d. -1 ,

-

.e. '711' .2i' 1 *

'3

The.first step in the solution of 3x
2
- '2x - 1.. 0 by Usihgthe

quadratic formula .is

:a. x (-2)2 -11-2)2 - 4 3 (-1),

. 2
b. x 3 - (-,?) - 4 -

*c. : x ='-(-2)± 4 3 (-0

d. x .(2)2 - 4 3 (-a)
2 3

'1)

0164



If x

I 6-

(I) (2) ihen the solution to

1

the equation is

a. x x -6.or n . 2

6 or-x... -2

c. x = 2 4- 1 pior y:

--d. x 2 + or x

e. x . -2 + 5' or x . -2 +TT

. THE STUDENT WILL DEMONSTRATE KNOWLEDGE OF SLOPE-INTERCEPT FORM Bi 0089
. IDENTIFYING A *LINEAR EQUATIONIN SLOPEmINTERCEPT FORM.

. .

. -;
..

1.

0165

nigh equation is in slopeintercept forM?

a. 2y.,! 3x - 4

*b. y -2x + 1/2

c. 3x + 2y - 4 . 0

d. x 3y 2

e. 4x +.3y . 0

The equation 3x + 6y .

a.. 6y . 3 - 2x

b. x -3y 4- .

a.
*c ,y *; 1.7X

d. 2: -6y.+ 3

e. y,m x , 1
3 2-

t

`A.

can be written in slope-interCept form as

v ^

0168

.z
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Which of the following is the slopeintercept form of Ax + By= C 0170

a. By . Ax .

b. x B y

c._ c .:Ax

Ax By

*e.
B.

r.3

Hi

.GIVEN THE SLOPEINTERCEP+:FORM OF A LI1(EAR4QUATION, THE'STUDENT. 0090

DEMONSTRATES UNDERSTAND G.OF SLOPE7INTERCEPT pY IDENTIFYING THE
SLOPE AND THE YINTERCE

0

4

:The sloPe of the equation y + 4 is

a. 1/2
*b.

C. 4
d. 4
e. 1/4

011r".....o.e.rome...e.

The yintercept of_the-;equation y 2 is

a.

.1 2

12
1:), -'

c. 2

*d. :-2

I.

0172

THEZTUDENT WILL DEMONSTRATE UNDERSTANDING OF SOLUTION METHODS TO 0091
SOLVE.EQUATIONS BY MEANS OF EQUIVALENT EQUATIONS AND THE TRANS,
FORMATIONS USED. ///

Equivalent equations always have the same

a. coefficients
*b. solution set
c. number of terms
d.. variable

170

0173

t,
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.6x . 4.2 j.s equivalent to

*a.

b.

c.

6x 42

6 x .42
6 x 42

d. .7

m . 3 .. 71 is equi7k:ra1ent to

a. M
b. .

ce m 312 4
*d. m2

The property allows _use

2x +7 7777

a. associative
*b. distribaive
c. 'commutative
d. multiplication

0174

0175

to transform 2 (xi-3) s, 8 to 0 0176

't

614 End

.
are equivalent equation's.

1 . 1 a k

1; (6m) (

b. 1 ,

c. 1 A

d. 1 .1 1
m -5:1 717-

is thclMILIIMM10

a. m Tri 39

b. m m 25

m :
7

d. m : m

solution set of 7m

0177 .

0178
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2xL+ 8x . -8.2 and x -.82 are equivalent because of the . 0179

a. distributive property.
b. addition,property of equality. ,

c. multiplication property'of equality.
*d. both a and c.

- x,: x.

. .

-.326 contains

a. -.3
b. -.2

*c. - 9
cr. 0'

11.

(Pk

1 '

'as a member. 0180'
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INEQUALI TIES

t..43

AO-

41.

s.
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ThS STUDENT WILL DEMONSTRATE AN UNDERSTANDING.OF INEQUALITIES BY
IDENTIFYING THE SOLUTION SET OF.AN INEQULITY.

,

Given U .1directed nurnbersI. Find the solution set of the in- OOL
equality 8>-2x 4: 7.

b. hc,I

c.xL x>1.42 .

2

.2414 0c)
2

-e. None of the above

Source: Insight into School Mathematics, SRA, Book 2, p. 191.

THE STUDENT CAN COMPREHEND THE SYHB.ØfJ FOR EQUALITIES AND IN-
EQUALITIES.AND SIGNIFY THIS BY SELECTING THE TRUE ORFALSE NUMBER
SENTENCE INCORPORATING THESYMBOLS.

Which of the following number sentences is true?

4.ta.. 2 K. 5
-11, 2 > 5.
c. 5

d. 2 5
IN

I.

Which of the following nuMber sentences is false? 7

a. 6 -13. 7
b. 6 7
C. 6 7
*d.. 6 > 7

025.

066.

.066t.
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.

THE-STUDENT. WILL DEMONSTRATE JJ1ItThRSTANDING OF RELATIONS BY CHOOSING 0096
WE MOST APPROPRIATE RELATIONS IN PROBLEM SOLVING SITUATIONS.

0

Directions.: Below is a list- of relations. The pxercises
following the list.are related to one ofe the
relations. Choose the most appropriate re-
lation for each exercise.

Relations: a. ,y 10c,

b. y ke*
y k

d. y k

Exercise:

a. y = kX

b. 3r kx
2

*c.

x
d. ya. k

2

Exercise:

a. y = kx .

*b.. y = kx2

c. y .= k

d. y k-
x2-

x2

-3 1.2

Y -1
3

. .

x -5

-125 -45 -20 -80

er

Source: Seeing Through Math, Van Engeni et al Chap. 13, pp. 2891 313.
. d

0211

(



- Exercise:

d.

171

[ 8 4 1 4 8
1 .

y 2 .1
, .

1 2

Source: . Seeing Throxigh Math Van &Igen, et al, chaP

°

-

13 pp. 289, '313.

. .THE STUDENT WILL BE ABLE. V. RECOGN. IZE APPLICATION OF RELATIONS 0102 L.
DIRECT- AND INVERSE VARIATION.Eff SELECTING THE VARIATION FOR k.
GIVEN APPLICATION. .0 .

(.

A carpenter can build 10 ft. of fende in one hour. . At this etra. 0247
how Many feet of .fence can he build in 8 hours? ' ;

. '

*a. y kx

b. y kx

c. y k
.. ,

d. y k2

The distance a car travels after the brakes are appliscd varies
dirpctly as the square ot the speed of the car.

a. kx

*b, y kx2

C. y_ k
- x

y k2

I

0248

I.

0
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° The electrical resistance'of wire varies inVerselyssIthe square 0249

of the diameter of the.wire.

a. y akx

y
Icx2

C. T y k

y k

-

A clock gains 2 minutes in 10 hours. At this rate how many minutes 0256

does the clock gain, in 72 hour??

Y kx

.h. y kx
2

c.

Two triangles have a common base. One altitude is twice the other. . 0251.:

CoMpare the areas.

*a, .x

b. y kx
2

c.

d. y = k

x
2

'The distancetraveled by a falling object, starting rromhrest, varies 0252

',directly as the square ofthetime travel'ed. ;A:rock falling from a
.cliff 'traveled 40U-ft:. in the'first 5 seconds that it, fell'. How,
.many feet did the rock travel, in the firat 10 seconds? ,

4



'
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The formula d r x*t is an_ applj:cation of whiech relation named? 0253

*a. y kx

b.. y kx2

c. y
7

d. y k
X

ME STUDENT WILL DEMONiTR.ATE HIS KNOWLEDGE OF THE GENERAL DEFINI 0196
TION OF FUNCTION AS EVIDENCED BY HIS ABILITY TO IDENTIFY SETS OF
ORDERED PAIRS WHICH ARE "NOT" .FUNC.TIONS.

Select the set of ordeied pairs whieh is not a :function relation. 05

M .f (1,1), (2,2), (3;3),

*b. 11 (1,1), (1,2), -(2,1)-c
c. 0 (1,1), (2,4),
d. P = (111),, (2,l)c(3,2),

(4,4), "(5,5) 5

(4/16), (5,25)3
(4,2)3:

THE STUDENT WILL ANALYZE A.TABLE OF DATA AS EVIDENCED BY HIS
ABILITY 113 IDENTIFY SPA'S WHICH ARE RELATIONS DERIVED FROM THE
TABLE.

0197.

miegagasomilremorrep
Table: The Adams Family

Namea Age
Anownw

Weight . Height
Dad.. D Ii2 170 6'0"

Mom-. M 40 123 5'6"

Bob B 19 13 5 5'10"
.r

:Ted T 17 145 5'4"

Susan S 15' 5,0"-

1.
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Select the set which completely defines a relation on the Adams. 0554
family.

(B,T), (T,B), (B,S), (1,S) 1

b. (13,1))1/(-13,14), (TO)), (T,M), (B,B), (1),M)

c. (D,M), (D,B), (M,S), (B,M), (B,S), (T0.1),

(T,B),-(T,S), (S,D

d. (D,M), (D,B), .(B1T), (MA), ,(M,T) -(B,T),

. (B,S), (S,T)3

Source: NCTM 30th yearbook.

THE STUDENT WILL ANALYZE DIFFERENT REPRESEN TATIONS OF SETS pp , 0198

ORDERED PAIRS BY SELECTING THE REPRESENTATION WHICH. ILLUSTRATES
A FUNCTION RELATION.

Select the relation which is -a'function relation.

C.

s

x

VJ

a

d. The. set of etters of the
alphabet inio the set of
states.

.05:5



THE STUDENT WILL ANALYZE Num Ba RELATIONSHIPS BY SELECTING FROM A 0205
LIST A NUMBER PAIR THAT EXHIBITS THE SAME RELATIONSHIP AS A GIVEN
SET OF NUMBER PAIRS.

Given the/following set of pairs of numbers, find the pair below 0562
that would also be a member of this set:\

(127), (50.26), (94,48),..
a. (30,15)
b.
c.

/4.198:2427))

*d. (112, 57)

'

Whic0- ordered triple below is a member of this set: 0563

(10,25915)1 (30175,45), (4,10,6)...?'

a.- (1,5,2)
b. (16,40,25)

*c. (90,215,135)
d. (25175,50;

Which ordered pair in the list below is a member of this set: 0564

(10,4), (15,5);/(25,7), (350..?
a.
b.

*c.
d.

.

100,21)
40,11)
50/ 14)

(65, 17)

,

THE STUDENT WILL ANALYZE A SET OF PAIRS OF NUMBERS BY DEW:MINING _ 0178
WHETHER OR NOT THE SET IS A SET. OF ORDERED PAIRS.

fl\Whith set of pairs of numbers ia a set of ordered pairs? 0520

a. 3,8;4,15;5;24;6,36;7.48;
b. 216;3,12;4,200132;6,40;
C. 2 9 I t10.3 11.4 100.5 111.6 1000

*d. .1,1;2,4;3,27;4,256;5,625
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7

THE STUDENT WILL- USE HIS UNDERSTANDING OF MEASUREMENT BY SELECTING 0172.
AN APPROPRIATE WAY TO KEEP A RECORD OF SQME PHYSICAL CHANGE.

Given thet list below which method would be moLt acceptable for 0514
keeping a record of your height over the next two years. Assume
you, will record an observation every mopth,

'a. By recording how high you can jump
b. By keeping a record of your weight
c. By recording the length of your shadow

*d. By comparing your height to your father' s height

THE STUDENT WILL APPLY WHAT HE KNOWS ABOUT MEASUREMENT BY DECIDING 0170
WHETHER OR NOT SOMETHING 'CAN BE USED AS A STANDARD UNIT OF MEASURE
MENT IN A GIVEN SITUATION.

If there were no clocks or any other mechanical method of measuring 0512
time how would you measure time?

a. COunt the sunny days
b. Count the rain storms
c. Count the birds flying over head

*d. Count the nights

THE STUDENT CAN ANALYZE PROBLEIMS WHICH INVOLVE THE uNrrs OF BOM 0003
THE ENGLISH AND METRIC SYSTEMS .BY IDENTIFYING THE CORRECT RELATION
SHIP OF RESPECTIVE UNITS..

The thickness of a dime is approximately equal to 0004

*a. 1 millimeter
b. 1 centimeter
c. 1 inch
d. 1. decimeter

e. 1/2 inch

41)
1....



,

Two pounds is approximately equal to 0005

,a., 2 kilograms
.b. .1 gi.am

'c. 100 ounces
d. 2 centigrams
*e. 1 kilogram

Source: Insight into School !Itthemati$,, Book 2, SRA, p. 42.

THE STUDENT WILL BE ABLE TO USE HIS KN04LE6CE OF THE CENTER OF 0011

ROTATION By IDENTIFYING THE SOLUTION.TO THE PROBLEM INVOLVING ,Apooi .

THIS IDEA.

When Billy Williams, of the Chicago Cubs, swdngs a baseball bat the 0014
center of rotation is:

a. at the barrel, or "fat", of the bat
b. at the handle of the bat
c. very near his feet.

*d. verypear his chest
e. none of the above

Source: Insight into School Mathematics, SRA, Book 21 p. 105:

THE STUDENT WIL1 ANALYZE A TABLE OF DATA CONCERNING AREA AND
PEAIMETER OF A SIMPLE CLOSED FIGURE ON THE GEO-BOARD AS EVIIENCED
BY HIS'ABILITY TO IDENTIFY THE4EA GIVEN_INFORMATTON ABOUT THE
PERDCETER....

t 7614

0200

,

a
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.1
F.

, Given the table below predict the area. of a simple closed curve
on the gebIinard if the;,number of nails. used. is 5 and the number
of unused nails ia 3. The area is

p.
1/2 units.

b. -5'-units.

iic. 4 1/2 units.
- ci. 4 units.

(a) All nails-used (b) One nail inSide
not used

(c) Two nails in
side not used

X Y X

4 1 4. 2 4 3

5 11/2 5 2 1/2 5 3 1/2''-

2 4 6 3 6 4

7. 2 1/2. 3 1/2 4 1/2

X nuMber of nailr touched in the perimeter.
Y

THE STUDENT WILL BE ABLE TO APPLY HIS KNOWLEDGE OF THE RELATIONSHIP 0051

BETWEEN A RADIUS OF A CIRCLE AND ITS AREA BY IDENTIFyING'WHAT
HAIPPENS TO ME AREA WHEN THE RADIUS IS -TRIPLED. ..- .. *, .

When the radius of a circle is tripled, the area of the:Circlei
a. is tripled
b. remains the same
c. becomes sijc times as. great
d. bec omes smalle

*e. none of the

Source: Advancin in Mathe
1

tics art .

4'

THE STUDE WILL BE ABLE TO, APPLY HIS KNOWLEDE OF THE MEANING OF 0055-
'31 BY IDE IFYING THE NMBER 'OF RADII NEED-ED 'TO 'PPROXIMTELY EQUAL
THE CIRCIMPERENCE. '

'
AA.



In any circle, approximately how many.radii are needed to equal 0080
one, circumference?

'a. 2"
b. 3

C.
ci.

4

41e. 6

Source:- S R A Advancin. . natics art 7.

. . /
THE' STUDENT WILL DEMONSTRATE RIS KNOWLEVE OF to FORMULA FOR 0010
FINDING ME VOLUME OF A SPHERE. BY IDtITIFYING THE FORMULA.

The formula for finding the 'iolume of a sphere is V. -- 0013

.*a. 4/377r3

.b. 3/41r3
c. 41/3"r2

d. 3:/41r2.

e. none .of the above

,

,

Source: Insight into School Mathematics_, SRA) Book 2, p.- 322.

. . '
. TaF, STUDENT WILL Ba ABLE TO bEMONSTRATE HIS KNOWLEDT. OF VOLUME AS/

BE4G"3DIMEN3IONAL BY IDENTIF'YING A FICTICIOUS, FORMULA WHICH
P0e5SESSES EXACTLY 3 DDIENSIONS.

005

Which of the following might possibly be a formula used to find the
volume of something?

a. V u x h

.*b.' =TT' r -h

3c. V

3
d. V 2 1 x'w-x

.

0086
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THE.STUDLNT WILL EE ABLE'..TO APPLY HIS KNOWLEDGE OF THE RELkTIONSHIP 0052. '

BETWEEN THE RADIUS Og/ePHERE AND ITS VOLUME BY IDENTIFYING-WHAT
HAPPENg'TO.THE VOLUREXHPITHE RADIUS IS DOUBLED..

.

, I'

,

When the radius of a sphez.e is doubled, the volume of the sphere. 0077

a. reme:ps the same
li. is doubled
c. becomes fourtimes as great

d. bectmes six
v *e. becomes eight times as great

.

Source: S.IA. '1jthematics,_part

THE STUDLNT W7..L IMAM TO.APPLY HIS KNOWLEDGE. F THE RELATIONgHIP 6053'

BETWEEN THE RADIUS AND HEIGHT OF A tYLINDER.AN TS Nptun BY
IDENTIFYING WHAT HAPPEYS TO THE VOLUME WHEN THE RADIUS AND HEIGHT
ARE BOTH TRIPLED.

.-sD
When the radius Lnd height of a cFeinder are both triRled, the 0078-

, .

volmie of the,cylinder

a. is tripled
b. becemed six times a.1 great:.
c.c becomes nin.! tibes as grea
d: becomas.etghteea times a. feat

*e. becofnes twentyseven timos as great

Source: S.R,A. P.v:7-Itiry in Mather_20...11:2.4

.0

°
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TH.E.STUDENT WILL BE ABLE In DEMONSTRATE HIS KNOWLEDGE OF THE *RELATION- 0054
SHIP BETWEEN ..THE VOLUMES OF A CYLINDER AND A ZONE WITH CONGRUENT BASES
AND ALTrIUDES 14Y IDENTIFYING BY WHAT NUNBER HE WOULD' HAVE TO DIVIDE
THE VOLUME OF THE CYLINDER TO GET 1HE 'VOLUME OF, THE'CONE.

.
.

Suppose a cylinder end a cone have congruent bases and congruent 0079
altitudes. _If you knew the..volume of the cylinder, you coufd calcu-
late the volume of the cone by dividing the volume of the cylinder
by

,

a. 2-

b.' 2 1/2
*c 3

d. 4
. e., none Of the above

. .

Source:

imp*

S.R.A. Advancir.TJA 1athemaics paxt 7.

_1_,

c;

4

4

0

..1 ".
s _ _
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THE STUDENT WILL BE ABLE TO APPLY HIS KNOWLEDGE OF REGULAR POLYCANS 0014
AND ANGLE MEASURE BY IDENTIFYING THE SOLUTION TO A'PROBLEM INVOLVING
THESE' CONCEPTS.

The perimeter of a regular polygonois 60 inches. ,If one of the 0017
central angles has a measure of 90 9 what is the length Of one
of the.sides?

a.. 5 inches
b. '10 inches

*c. 15 inches
a. 30 inches
e. impossible to determine

0n8 of the central angles of a regular polygon has a ,theasure of polg
36 If the length of one of the sides is, 8 in hes, whit is the
perimeter of the polygon?

a. impossible to determine
b. 32 inches
c. 40 inches

*d. 80 inc he s
e. none of the 'above

Source: Sc1)221±ati_lernatics471311. p'age 120.

THE STUDENT WILL BE ABLE TO DEMONSTRATE HIS ABILITY' CALCULATE 0049 `!

THE PERIMmER OF-A POLYGON BY I1bENTIFYING THE PERD4E1ER OF A. GIVEN
: POLYGON. k

The perimeter .o-f- square AV,CD is

a. ' 5 in.
b. ,10 in.

*c. 20 inr
d.. 25 in.
e. none ,of the above

;
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Tile perimeter of vectingl.e,ABCD is

'a. .15.1n.

b.- 36 in.
28 in.
31 ilis

*e. none of the above

,
The perimeter-of a regular pentagon wip/ . vev _

.s, *.a.. 10 in. //
b. 32 in.
c. 25 in.
d,. .12 in.

e. none of the above

The perimeter of a re4u1

a. 1 h..
b. 15 ill.

c. 18 in.
*d. 2 ft. . . .

p. none 6f the aboVe

Source: S.R.A. Advancing in Mathematics, part 7.

,

one side 2 inches long is

007.2

00/3

octagon wati-one,.side 3 inches long is 0074
.*.

4. a
4

/

/THE STUDENT WILL BE ABLE TO DEMONSTRATE- HIS KNOWLEGE OF' THE- MEAtir 0050'
ING OF THE WORD ISOSCELES- BY IDENTIFYING ITS DEFINITION.

"le
.0

-

An isoaceles triangle_ is a triangle whi eh, has , , -
,

a. two 'sides congruent but no two mngles conFuent.,
b. three sides congrgent and three angles congruent.
*c. ,two sides congruent and two aricles congruent.-
.d. lk,hree sides'of different' lengths but two angles. congruent.

\

Source: S.R.A. Advencin 'in Mathematics.

0075

'". 1".
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.THE.STUDENT WILL DEMONSTRATE AN UNDERSTANDING OF SIMILIARITY BY 0077
DETERMINING IF TWO MONOMIAM ARE SIMILAR.

5.".3

11,

1

0'9:

e 5

Which pair of monomials are similar?,
2 4 2*a. 3x.'y -'17x. Y

4)

b. 2ab2, 5 a2b
2c. 4.xy, Y

.d.. 6 a b c *6 a b
e. - 3 a, 4 b

Which 'monomial is similleto

*a. a ) 4.2 x2. yii.

b. /5 X
c. 12. y
d. .10 abc2

e. xy

-2 4x t el?

1
#

a

\.

'7--Source: Dolciani, Algebra 1, Chapter 2. . i
1

'9 ,

,

(429

IV

0130

THE STUDENT WILL DEMONSTRATE' AN fINDERSTANDING, OF SIMPLIFICATION 0078
RULES BY IETERMINING IF A POLYNOMIAL IS IN SIMPLE FORM.

WhiCh of the Ixlynotials Ls in simple form?

a. 3x
27

+ 7xy + 5x
2

Y

b.

d. 3%+ x2Y + 4 + x3Y2

2x4y3 5x3i3. ex' 2y2

e. x2 + 3ab x2 + 4a%

. 0131 ;

ts

.1
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.

A polynomial is in simple forl when

a. . it has tt:itee or fewer. terms
b. itsdegree is less than 3 .

.c. no two of its terms. havst.like.coefficients°
d. no two of its terms. ar similar
e. none of the above

.6

'o
1

Sourcek.. Dolciarri, Algebra 1, thspter2.

4.

6132

,5

THE StUDENT WILL DEMONSTRATE KNOWLEDGg OF THE DISTRIBUTrVg Axgx; .0079
ANb. THE SUBSTITUTION PRINCIPLE TO SIMPLIFY A GIVEN POLYNOMIAL.

4; e

. 2 2The distributive axiom enables you to write 2x . + 7x jx2 as:

,

2
a. (2 + 7 3) x

2
b.

% 3X, + 7x2
+ 2x

.2
x

2

2.x

. 2 20c. (.22x + 7x 3x

*d. (2 + 7 3)x2

e., none of thCabove

What principle or axiom enables you to write

as ax2 6y
2

?

a. distributive.aldom
*b. substitution principle

c. *commutative Irrxiom

d. closure axioM for addition
e. associative 'axiom

P

Sour'ce : Dolcihnk, Algebra Chapter; 2.

.

L 0133

(3 + 5)x2.+ 47°+. 9)y-2 0l34

;

1
0
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.., THgSTUDENt WILL BE ABLE DFMONSTRATE HIS ENOWLEDGE OF THE " '0016 '
. ..

. EXPONENT ZERO, BY SELECTING ME EXTRESSION WHICH IS EQUIVALM. ..- .
TO A GIVENAALUE. .

. .

..44s
Assuming x 0 which of the following exprission-is equal tb 0020
10?.° .-

.

. ,,..

a. lox1 . , ...

*b. 10x
0

c. 9x +
d. 10x

6. none of the. above

Source:

de
c.

., *4

!. .
Insiiht into School Matherlaticse,SRA, Book 2, page vs.

.
.4*

- THE STUDENT WILL BE ABLE TO 1-3EMONSTRATE HIS KNOWLEDGF, OF POWERS.BY
.4. '0011 A

RECOGNIZIM ANOTHER MANE FOR A NUMBVR.

3 I .

The tecond pdier of 3 is

3/2

10

at.

I .

0024

a f

. 4 1

# is the third po r of ,
.

a. 24
*b. 2

C.

d. 512

5

\

0025;

e.

1,

Source: . AdvInse SRA, part 12. 1 6



a.

THE.STUDENT WILL Bt. ABLZ TO DEMONSTRATE HIS KNOWLEDCZ OF POWERS 0020
i BY IDENTIFYING WHICH NUMBER Is !nor THE SQUARE OF AN INTEGER

st

.*

Which of the following is NOT the square of an integer? 0026
g
a. a

b. 93

c. ,64
%

d. -(9 + 16)

It

ile." (900 + 100

Source: Advancing in Mathematics. SRA, part 12.
.

C.,

d

THE STU TULE WILL BE ABM TO RENAME NINOHMiS rm MONENTIAL FORM BY 002Z
.,IocirrImNa THE- CCIIRECT ram; P

I.

Which Itf the! following statements i ILAM?

a; 102 An,.100

b. 43 42 4
2*c. 7 14.
2d. 9 *. 81
4 25. 2 in 4

7

Which Of the fol1owirig'4tatements is*?

I.
%.

6 4a.- 4 6

b.. 71 in 7 + 1='.
0c. 4 -.0

44. 25+ 29 32

0. 5 P. 15

"SourCe: Mathesiatics II, p. 6-14.
1.

try

'I..'

,

0033
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4

THESTUDElt WILL' ANALYZE ITHE RELATIONSHIP BETWEEN EXPONENTIAL
NOTATION AND MULTIPLICATION OF THEIMENS.OF A BASF, DEVISt A

. RULE, 'AND APPIX THIS. RULE ftY F/NDING THE PRODUCT OF NO ilUNBER . .
IN EXPONINTIAL.FORN..

6.

C.

4. . ,
.

-.7have' airen,that 22
and 23 1..8 ?5 = 32 and a41.so that

3' 9. 81, ihd 9 ,;(81 ic729 30.
. .

Which of the foirowing is NOT a true staterient?.

a. 1 3 44. x. 4 r 4 x 64 256

b. x 72 49 = 72
ao. 51, ...25.

ed..' 63 x 61 \
7f

63
.12 4 512

I

Which of the following is 'NOT ; true ptatetrierit?: .
I

a. 10'
I

x Q4 N. (10 x 10 I 10 ,x..(i0'ax10 x.10 x 10) 3t"

b.- '10 us 10 x" 10 110 x 10 x.10 x 10 x 10 =' 10,0C4,000

c. 103. 10; x 103 100,000,000 - 108 ./.

ed 104 x 10b oiCo( a x b)
b (a + b)e. 10 + 10 al 10

41

Source: Found

,

. .of Secor,_wl School MathPart pp..31;12.
SilverN-Burdett.

THE STUDENT MILL 'ANALYZE THE RELATIO
AND ITS MURAL NOTATION, DEVISE A R
WRITING ma .POSITIVE .POWER OF TEN IN
FORM.

Vb

0427

. :.

.

0428 .

VHIPBETWET4. THE POWER OF TEN 0151
FLE AND APPLY THIS RULE BY

EXPONENT/AL AID/OR DEenin,



4.

1 0

Afe know that:.

10 A101
El and. ,,. .

,
,-; I.102 . 10 X.10- and ', ,

' 103 ii. 1.0 x 10 x 10 a.nd '---------
t , . 104 .... 10x.10xl0x10 and ,

10 10..x 10'x 10 x 10 X 10

d

, .

/6 12Then, what 'is the decimaL notation for 10

a. 100;000,000,000
*b.' 1,000,000;000,000 t.

c. 10 x 10 x 10 x 10 x 10 x 10,x 10 x 1.0 *10 x 10 10
' d. tWelve tens

e. ten to the twelfth power

I

What is the

.a. 199

b: 10 x
10/' l 10

,
eXponent. form of 10,000 000;0007,

,
a ,

10 X 10. x 10.x 10 x 10 x 10 x 10 x 10

z 10 x 10-x 10"x10 x 10 X 10 x 10 x 10 x 0
e. ill 0 '

0429

0430

SourCe: esk;s11,Seconclew p 31132, SilveaLBurdett.

alHE STUDENT, VIILL ANALYZE EXPONENTIAL FORM
ME RULE, FOR THE RELATIONSHIP BEIWEN TWO
Mei or tris NUMBER HAS ME BASE AND EVO
TIAL POW. FOR ANOTHER I:

' .

S..

0,

s

ENS BI.REOOGNIZIWG 0154
IP THE EXPONENTIAL .

VERSED IN THE EXPONEN-
. 4:

'6

0.



'4 Vi

6

. . ,..a

. 194 .../. .. . 1

.a",.. * ,
r. ' . .. .

.9
c`, f ..

, . .. "-*, . . . *.
. , , ,., .

a

Which of the followinA statements are true . ,. .. 0.435
k . 2.. ..:, .7 .- ,

.1. 2 and 4 'name the same. number , .

2. ''. 23-anci_3 name ihe same' nintfir
3. S4' end .0 :nape the sasie number '''. '. . ,

.

4.. f s'iind ,

b are whole'numbers,iiti? and ba name the same nuibers
.for la: valueq of a and b ;.

a5 ." If-a and b are ithole ;lumbers a ond b name the s's'aspi nutilNrsb . a°
. .

. 41 I

, lqr .1.= values ',Of, a .,:ind b. .,
r , , .. . .

.

- i t .-. ,

6: it aAind b are whole. minke%, % kb and ba Will never name the
. .,saate number ,for any value of a and be ". ,k . L

... 4,"',. . ...
, .

a, .1,. 2, 3, and 4. , .
:.):.. 2, 3 and 5 *:

,_
6.

:c , 11*.2, 3 and 6
. d. 2 and 6 . --1

. *e. 1' and 5 . .

.
0,

,

'O. I

Ca.

0

: N

;Source: FOund. .of h.Part I, p 32, Silver...Burdett.

..,
TH spiENT,WI DEMONST1IATE HIS UNDERSTANDING OF THE USE OF THE. 0155
EXPONENTIAL FORMS OF BASE 10 BY CHANGTNG TO.AND FROM DECIMAL TO
EXpANDEII NOTATION USING:EtPONENTS. . -9,.

- .
What is co;rect decimal notation for t e expianded notation 0436

I

.14

using etponents?
(3 x 103) +(2 r 102) 4: (1 x 10/) + (2 x 101). + (2 x

a. 32, 122
b, 32; 120

*c. 3,232
d. 3,230

3,222t

4



f a.

.

- . .

7.$

1.

,

4

A D

't

e

. 010

I

19

Y

7

What: 'is. the dorrect 'expanded notation usiirtg 'exponents for the
decimal notatiOn 5001.

4 1
*.a. .(5 xO ) .. (1.x 10 ) r

b. (5 .(0 X i02) 4. (1 V01)

.
c. (5 x,103) .(0 x 102) ,.co

(5, x 1(P) + (1 X 100)
e.< (5 x 104) 1,+' (,X .100')

'... , (\ --
. .

J ..

Which of, the following ii not a correct notation for .two hundred pioit
thousand.'

.'

a. 2 x 100,000 : .
V ., ...-/

b. .2 X id i 10 x 10 x 10 lc l .L.._/

C. .2 i 185' ..., .7 t
...

lfl

4Id. 0.00002
e. 200,000 r

Source: Found. 8f SeCondary School Math7Part Ir. pp. 31
- Silver Burdett.'

I.

WE SriLENT WILL WOW .HIS.UNIERSTANDING OF ROUTIDING AND -MUTING 0167
NUMBERS IN EXPONENT FORM Bt USING THESE CONCEPTS TO FIND THE
SOUJTIONS TO WORD PROBLEMS:. .

. . i.;
alb

The earth's averogê diameter (distance through) is about 7918 males.
The diameter of the sun is about 109 times the diameter .of the earth.

What is the diameter of the sun rounded to Ur nearest hUndred .

thousind:miles and expressed as aphole nuiber times 'a Power of Ur.

x 145
b. 8 x 106
c. .9 x 106

d. 9 x 105

8. é7x 1.64

a

4
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THICSiUDENT WILL.BE.ABLE TO DEMONSTRATE NIS ABILITY T3 ADD
NOmig$ By BELECIIINO COMM' FtLYNCAIAL SOLUTION.

1-

er.

.
%Which of the following is the

.1

' 12x' 4.6x 4?
. ,

4 , 2
a: 17x 2ox + 7x
b. 5x4. + 32x3 + 4

4 1 2*c. 5x + 12x + 20x1 + 9x + 4
d. 17x3 20x2 +'9x1+ 4

e. none of the above

4.

.46..

Ka- ooie5

mun'Of 5x4 + 26x2 i; 3x and

C,

( .

A

Sourcey: Advancing in MAthematics. 9A, _part 10:°'

/ L
I '

1 :.. ); \*

1 . t ; \6

- !

57fHE dTUDENT l'ilILL (thimoNSTRAli UNDEHSTANDING OF POLYNOMIALS BY -,

JZIERMINING.. THE COEFFXCIENT'AND THE' EgGiuse OF A POIJNOrAI3.
1

!

4Iii the donomial 3 y the .
, .. . . .. .

; ,,a. degtee is 3"ind the coefficient is i;
,

*b. degree is 4 and the coeffidient is 3 .
c. .degree is 12 end the coefficient is 4 ,
d. degree is 7 and the coefficient is 4
s. none of theabove

N,

6 '1

the . rtonosial '52 .3r) e

rA

degree is and the coefficient la 3 ,

degree is 10 and the coefficiept is 6
degree is 5 and *be coefficient is 5,4

d., degree 'is 3.and the coefficiea is 2
*e. degree id" 6' and the coefficient is 5. 3.

Soufce: Algebri 1, Chayiter

\t S.

99,

r=

0076:

tt.

a-
4.

e,

4."



6.

.

. * : ..;*;"
. .1 ,'r .

.. ,.
, is. .

..-.. , t .

The eartht.s. circumferenc4 (distan fe. around)-.4 tlie equator ii,
about .24,902 mile 6. . 4.

..

,\ .
. What it' the circumfeience of the earth rounded. to Vie. nearest

v t . thousend miles .ahd. expressed- ea ,a whole hambeKtimeg a power
.of -*Cell?'

..44111

k

-

11.*) 24 )(... t03

b. 25:x 10
104 -

d. 20 x 104,
e. 2Ox103

r'hI

.;

Source:I ' Sill;er-Burdett, Found. of Secondary School MathPiirt I.

/. ..1. . / .

i - /116

I

4h -

THE SliDENT WILL DEMONSTRATE HIS KNOWLEDGE Or THE BASIC OPEhATIONS'
BY SOLVING PROBLEMS WITH NUMB -WERS ITTEN AS THE SUM "OF MULTIPLES.'
OF TNE Poots OF 10.

# .

.'
I.

1. 4.

'
.. Whole numbers can be writtenas theAwa of muitiplee of pOwers of 0516

. ten. Usiiir, this method a iriting nulabers, solve '10 + 2' e

.300 + 80 + 4 and select the statement which is not true, about your
aso .tution.- #

43. , The% first subtraction is ,(300 '60) trOm (.3Q0 +

*a. The aneswer thritten,32

' ceo The. multiples ot teh. are ill' in one colpr
d.: The units are" in (She cOluin

I.
-

t

'tHE S1UDENT, CAN MOW HIS .UNDERSTANDING OF PO
FORMULk TO-A NUMBER-SENTENCE OR BY :CONVERTING
TO,1A P'ORMULA.'

.
Ar

(

I.

,
BY CONVERTING TPE 024.9

HE, NUMBIR SENTENCE
_

1

4.

,

4.., ta,

-i
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Which formula indicates y.A

ffi n + n
'Y Y 4'Y(An yron

m
y

196

,

,

Which iiumber. sentence demonstrates the formula

(3 x.3)5 325 310.

b*.
(3 x 3 x 3).'x (3 x

c: k3 x 3 x 3) .1 (3 x 3) ... 33 32t

c

e

f-1"04

,

4'2

-



a

9.
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.THE STUDENT.IS ABLE TO.ANALYZE A
STRUCTED ON \INE BASIS OF VARIOUS
SPECIFIC INFORMATION AND gENERAL
LATIONSHIPSe

CHART, TABLE, DRAWING, ETC., CON- 0099
MATHEMATICAL PHENOMENA AND STATE
CONCLUSIONS IN THE1ORM OF RE-

.

From e following.table referring to -th'e\ (F), verticea(V), 6217
and e1gés (E) of varioUs polyhedrons, state the relationship that
appelars to exist regarding F, V, and E.

.

F V E

!4 .' 4 '6

5 6 9

6,. 8 12

.6 6_ 10

Directions:
1

VI

/

Below is a set of eight drawings. 'they represent
networks or pathways. Some can be traced, some"
cannot.

!a. can be traced
b.: cannot be traced

a.

*b.
can be traced
cannot be.traced

can be traced
cannot be traced

t

can be traced , 4

cannot be traced

can be traced
rAannot be traced

'



11.

C

*a. can be traced
b. cannot be traced.

*a. can be traced.
b. 'cannot be traced

Directions:

Map_ 1

201.

.

In,Coloring a map it.islcustomary to color..
countries that share a common'porder differ .

&it colors. Referring to the maps, choose

. the least number of colors needed to color

a. 1

b. 2

*c. 3

d. 4

Map 2

a., 1

*b. 2

C. 3

I

di,

Map 3.

4

o.
a. 2

'*b. 3
,c;i:,!16.

d." 5

Map 4

a. 2
b. 3

*e. 4
d. 5

Q.

0223

0224

0

.0228

,



,

444.

V

Map ,5

*141: 4
' b. 5

'6

d.

202

4

.In the.polygons below, diagonals have been drawn. From your
study of these drawings can you prediet the.number of diagonals
.it is possible to draw in..= 8-sided polygon?

b.. 10 ;:

*c. 20
d. 28

Which of the following can you write a general rule to determine
the number ofdiagonals of cpolygon Of any number of sides.

*Directions: . Choose the response below that expresses your
answerto this question._ (n represents number
of sides in each polygon)

a. n (n - 1)

b. n +.(n + + (n - 2) +

*c. n (n - 3)
2

.2:
e. cannot Write a general rule 4

THE STUDENT CAN INTERPRET A CIRCLE GRApICAND INpI Tg THE PERTINENT 0257
, FACTS AND CHANGE THEM TO A DIFFERENT KIN? OF GRX .

/



4

203 .

Total Contributions 11,670,000

IVO

p.

1969 Contributions to the Building Fund of FabUlous
University by Alumni. from -the-graduating

, classes of
1910 to 1970

From the above graph:

igure the aollim contributions of 1930.'

$551,100 .

b. $735,310
c. $55,110 .

.;,t1. none of these



.0
204,- ',.

! .
. .

Which it the .mkdian yedr of contributions?

...a. 1920
`. b. '1930

I:940

d. 100

1

Ih 'changing 'this, graph to a bar grapb-with the years at the
base of the graph, what will the vertical yalues be? '

a. years
b. percentage
*c, dollars
sd. none of these

0671

0672.,

- 'THE. STUDENT CAN DEMONSTRATE'AN..UNDERSTANDING OF 'GRAPHS BY DRAWING' 0071.
4' ME GRAF11 OF A SET OF NUMBERS.

. /-

Which rule describes t e 'eet whose graph is shoWA.beldw?
. ,

-
a. i the real numbers, less than -1 and greater than IA

. ,

b. f the poaitilie real numberd greater than -1 3

, *c, f the real numbers.that are g ater thin or equal to
-1 and less than 1

d. f the rationdl numbers that a great& than -1 and
.

less than 1 5
, O.

.

.

e. f the integers greater than or equal to -l. and less
than 1 S

Source: Dolciani -A1iebra I Chapter.

00C,



4

a. 405

Which graph 'shows the ,set of integers th'it are greater theit
and; less than

0113

a

,

. .

ourCe Algebra L Chapter. 1.

s.

1. 71

0

1

4

THE\STUIENT MILL BE ABLE TO LEMONSTNITE xs niui .TO LOCATE .A

IIUMBIR PAIR CR A GRAPH BY IDINTIFYINGIRE CORRECT POINT (ON A
GRAPE) llE/CH REPRESEtiTS A GINN AR= PAIR.

Choose the po t on the graph which represents the number pair 0043
(315)

4. 8
*a. point A
b. point B
c: point C
d. point.D

ChOOte the point on the graph- wiiich represents the number pair 0044
(C4 4). ...._....1 A

a. *Wit A
b. poirit B . 3)

*c. point C
46 point D.

School Mathematics, II, p. 63 64.'

fr,is 4 '

I.
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206

I

NE STUDENT. CAN CCMPREHEND GRAPHt BY nerfrIFYING ONE COORDINATE

*WM GIVEN THE OTHER.

-loov

,4000-

/000

0246

, leMo (qqo
. '

The Production ot HOBtensnys .4

tr

Using the abo4e graph, irt approximately ,what year we.* the maximum-
production of Hootenanys?

a. 1910
b. 1920
c.' 1930

"id. 1940
..e. .1950

'

How many Ho btenanys were1 produc ed 'in 1920?

1800
b. 3200
c. 2800
d. aoo

THE STUDF.NT WILL BE ABLE TO RECOGNIZE THE CRAM OF A LINEAR
RELATION IN opE OR TWO VARIABLES AND SHOW NIS BY MATCHING A

. 'RELATION TO A GRAPH.

e

;,72J,2

0648 ,

0101#
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Y:

r
.

Directional. To theright of: each grit* are five choi.Ces.
.0hoose .the 'relation that describes best the ,

graph. The domain is the set, of real nesbersi
0

\
a./ x,y):.'y s xi
b, x,y): y s .2x!

*c. t x,y): 2y dl lt 3 '

.d. 1 x,y)e y - x +,21
e. .none of the above

, .

a. 414Yri Y 0
b. 1(tor): 257 s 530
cs I (x) t 5y xi
d. (y,y):. 5y

011 of the above

a. y

b. (sty): y 413

y.s 2x - 21
d. (y,y)r y. 2x t iS
a. none of the above

.f)

a 1 (x,y)g x a 21
b. (x, y) : x 2 I
c. f(x,y):, y
d. (x,y): -21

fe. nOne of the above

0241

leo

-

a. (x,i):x x is,an integer1
b. 1(x,y): X wyb xi an integer i

,c.1(x,y): x yo. x J.5 a whole nuaberc
i(x,y): 7, x s 0,-1, 2, 33

e. none of the above



a

J

A

.268

a. f(x,y): x x is a reel numberi

b. (x;y): .3[ e, x is a real number

. *c.

d (0,0),(1,1),(2,2+0(3,3y.5

' e; none of .the

. a

1.

THE STUNT CAN EVALUATE THE ANALYSIS OF A GRAPH AND IDEMTEE IFY

AMONG-GOOD ANALYSES THAT ONE WHICH WOULD MOST COMPLETELY COVER
THE CAUSE'OF THE DISTRIBUTION.

,

$40,000

loompo

120,006

110,000

'

,I=1

1910 1920 1930. 1940 190
. c.

1969 Contributions toe university bi graduating classes

One could conclude from the above graph all of the following.. 0669

Choose the,best among possibly good conclusions. Of these
alumni, the greatestcontribution waa(made by the alimni of the
class of 1930 because

a. they had achieved their maximum earnings.
b. their expenses'were at their minimum.
c. their love.of their almamater was the greatest.

*d. the proportion of their earnings to their eibenses wa
the greatest.

THE STUDENT WILL LEMONSTRATE AN UNDERSTANDING OF QUADRATIC FUNCTICNS 0012'

BY DRAWING THE GRAPH OF A_QUADRATIC FUNCTION.
.

,

, /'
4
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. .

2Me graPh, Of! an flquation of the fOrtn.ax + bx c where
'4...0 is a (m) t-

a. hyperbola
.pafabola .

c line
-d, ellipse' *.

e. none of. the above
41, 4

\ ..
I a 0, the graph of the equatiori ax2"+ bx +-c would look like .

a.

44

0%.

4

a

4

. .

If B. and A are dram to the same scale 'and B is.hrciader than,
which equation would have the broader graphT.

,
..

a. y - 2x2 + 3It + 1
b. y 1 2

c. Luiex2

d. ; 1 -x2 ..6- It -.r,.

e' Y m ipt2 3x + 2 r <



.1

V

*(-

s 4. .. " .

Directions : \ For the following *ems- assume yOu are about
; to ptipate i a table .of2values in order to draw

... ,

the 'graph of y a .2x +.3k= 1
_I

'
If x -3, What is the ,corTisponding valUe of y?

a. 26
b. -40

d.. 28
28

If tx r 0, what is the corresponding value of y?

\
- *b. ..;-1

/c. 0
4

e.

.
.

.If 44 2, what is the correepOnding value of y?

*a.

b. 13
C. 9
d.. 15
e. 1

0

y
A

S.

11,,

THF STUDENT-14ILI,-DDIONgTRATE UNDERSTANDING OF QUADRATIC FUNCTIONS 0083'
. BY FINDING THE MINIMUM (MAXIMUM) POINT OF' THE CRAPH pF A QUADRATIC.

FUNCTION. .

, .
. .

*What, 'are the coordinates Of the maximum (minimum) +point?

4--.41:.c.

.
,

..

:a. (0,2)
1. .

.t.

.?:.. '(!i2,o)....

- c., (.:73,, 0)

... -I *d. 10, ;-3) . .
e. (3 , O) .. L'

r .

.e"':t
!



r .

t a.

A..
.

If x:,y) is the 4rteX of itge ',graph of. 2x
(r, .y) is the-

a. maximkui pOint

b. ::.pOint.of gnome
. .

*es, minimum point
d. nomi t

4

,
3x + 4 than 4

u

'.0148

THZ STUDENT WILL DZNOISTRATE umsvapnefor Taz iati Or =am
BT. FIIIDIE THE ZOJATION OP. NZ AXIS OP 31141011112 or A PARABOLA.'

. .

Mhat is the equation of the axis of symmetry of the graph of

,x + 3x 10?

'

y 0. 3.5
,b.. y 1.5.

x 3.5
-

*Itch' paraioia dpes not have the graph of x 1 as' its 'axis of *
symmetry?

.
0084

0149

ONO

I. Y 2.1t

'044). y x2 + 2x 8.

C. .7 x
2

2x 8
2

d. y x 2x 3

e:, none of the above

.t

a*.

a.

0! 8

.
.

.,
Till MIEN? MILL ANALYZE AIVU sal' HTPOTHISS BOUT AAZONINT

. JOINING two SPZCIPIED. PODITS AND ITS SZDATION TO A ADIPIZ OWND
CUZV8 DT' sciAcqtrpo A VAL/D HTP07111315.POR TWO amp 'mutts..

t,
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212
>

A

Given these fi...Je statements ibout line segment AB

And a simple closed curve, ielect for each item
below the one st t ment whiCh will be true for all
situations de ri d in the item.

'1" 6.2.:wdi not tersect the boundary of the curve.
b. AB wilkeittee sect thejiioundary cxf the =rim

either r not 4e all.
c. AB will int rsect the boundary of the curve

either an d number of 'times or not at all.
d. AB will.intersect the botmdttry

either twice or not at all.
e. AR will..interseit the boundary

either an even number of times

of the curve

Of the curve
or not at all.

e 'Points A .and B tre/both on the interior of the simple closed 0597'

curve.

.e. Points A and B are both exterfor pointsrelative to the simple
closed curve.

g Point A is an interior point; Point B is an exterior poi
%

c Pnint B is an interior point; Point A is an exterior point.

. 6598

0599

0600

ME/STUDENT WILL DEMONSTRATE HIS UNDERSTANDING OF THE DEFINITIONS 0228
OF CONUAVE kND CCMVEX SIMPLE CLOSED CURVES BY SELECTING FROM A
LIST APPLICABLE GENERALITIES ABOUT A GIVEN SITUATION.

Directions: or the items below, Select the one rule listed which
will always be true for the sitvation stated but which
will not contain.any superfluous poSsibilitieit.

Given the simple closed ctirve As described and points
A and B as described, AR could' cross the boundary of
the curve: :

1.a. never
b. :onge only

_c. either never or twice nly
.d. either nevar or an odd umber, of times
e. either, never'Or an even number of times
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4

C't

TYPE OR SIMPLE LOCATION LOCATION CORIkCT RULE
CLOSED CURVE POINT A :_ POINT H

,

.,

convex interior . interior- *abcde 0601
.

.. . c

convee' interi r exterior a *b c d e ,0602

convex exterio exterior a b *c .d e 0603

concave interior interior abcd *e 0604
I.

concave

concave

interior exterior a b c *d e 0605

I.,
.

exterior . exterior a b c ,d *e. 0606
,

0607aNOYPe interior interior

9
any type

any type

interfor txteridr a b

exterior exterior a b c d *e 0609

*e

0668

THE STOUT WILL 'APPLY HIS KNOWLEDGE OF SIMPLE CLOSED CURVES TO A 0235

NEW SITUATION - 3 DIMENSIONAL SPACE - AND DENONSIRME APPLICATION
BY SELECTING FROM A LIST A FIGURE THAT OPERATES ON SPAOK.POINTS
-THE SAKE WAY THE SMKPLE CLOSED CURVE OPERATES ON PLACE POINTS.

The student knows that lane a simple closed figure is one that 0627

divides the plane into two d tinct regions - an inside and an out-

side. Which of the following sets of points would divide all.the'
points in space into analogous regions?

a. the set of pcdnts which make up all surfaces of s water glass.
b.. the set of points which make up an endless, curved line.
c. the set of points which.make up a plane.
*d. .the set of points which make up the surfaces of a rectangular

solid.
.e. the set.of.points which make up the surface ofl a tube.'

"ftielt

.t
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..THE MUMMY CAN DISTINGUISH A PAT.TERN IN,A,Set OF NUMBERS BY 0047
IDENTIFYING THE FIFTH NEMER OF A SET AFTER BEING GIVEN THE FIRST
FOUR, NR4BERS.

Because of the pattern involted, what would be-the next, mem
ber of this set? 1, 5, 9, 13,

a. 15 .

b. 16
c. 17
d. 18
e. none of the aboye

'

0065

Because of the pattern involved, what 'would be the next member .0066
of this set? 1, 2, 4, 8,

a. 10 -

b. 12
C. 14

*d. 16
e. none of the above

Because of the, pattern involved, what would be the tiext:member
of this set? 1, 4, 9, 16,

a. 20
b. 21
c. 23

25
el. none of the aboYe

r.

a
0067

Because tf the pattern involved, what would be the next meMber 0068
of this set? . 1, 8, 27, 64, 0,11

a. 81
b. 87
c... 100

d. 125
e.. none of the above

,Source: SSR.A. Mvancing: in Mathematics., part. 2.
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-THE STUDENT WILL BE AfiLE TO DEMONSTRATE HIS KNOWLEDGE OF TyE
PATTERN IN THE SET OF 11RIAN0ULAR NUMBERS BY IIENTIFYING TWO-OF.
ITS METERS.

WhicWof the numbers 10, 21, 35, 44.are triingular numbers?.

a. 10, 35.

!b. 10, 21

C. 21,.35
.d.

e.
21,
10,

44
44

- Source: School.Mathemstics, II, 121.

4

0059
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,or

'41..

\ ANGLES AND TRIGONOMETRY



4.

co

218 , .

TNE SMUT W/LL RECALL THE ANdLE TYPES fr NAMING THE TYPES OF 000
_ ANGLES FORMED BY TRUE COPLANAR LINES AND RECOGNIZE THEIR PROPERTIES.

In the' sketch at the right, two adjacents anglei would be
. ,I3

a. a and d -. /2
b. d and f .
C. c and 1 ,

d. a and b .
"e. none of the above

. 0181

Two angles that hive a common itertex and a common side between 0182
them are called

a. adjacent
b. opposite .

c. supplementary
d. equivalent
e. nene of the above

In the Sketch t the right. '1, and 12 are parallia. Angles a 0183
end e are .

,a. exterior
"it). ,corresponclrft

. c. opposite
d. adjacent . .

e. 'none of the above

Opposite angles are *Ways

*a. congruent
b. acute
c., obtuse
d. adjacent
e. none. ot these

.4

0184



a.

f.o,

41*
219 ,

\.
A pair

4

of cOrresponding angles cannot,be &pair of

a. acute
b. Supplementary

.

c. adjacent
d.v congruent
e. none of thesabove

angles. 0105

Three coplanar lines may not have points of intersection. 0106

a. 0
b. 1
c. 2

d. 3

e. none .of the . above

A linear pair of mnglss_may be

a. cOrresPonding
b. acute
c. congimmint
d. oppoiite
. none.of the above

angles.

Source: Seeing Through lath, Scott, Foreman pp. 450-4.

.TRZ STUDENT WILL BE ABLE TO APrur TRIGONOMIORIC RATIOS AND TEE

.FTTHAGORIAN THEOREM, IN SOLV/NG PROBLEMS DEALLNG W/TN AREA AND

.voLumbr GEOMETRIC F/GURES.

:4

0045

Knowing the meamure of angle A in the drawing will help to-find 0205
directly thi measure of side.

as AB

b. re .

c. re
Ad. AB and TO
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*

,

The shadow of a 50 ft. high building is 20 ft. The shadow of a 0206

flag pole is 8 ft. The height of the flagipole is

a. 3.2 ft.
b. 125 ft.
c. 20 ft,
d. none of these

The area:,of rectangle ACGE in the cube below is

*a. 25 2 sq. ft.
b, 25 sq. ft. -

c. 20 sq. ft.
d, 10 + 10 2 sq. ft.

The- mi rface area of a. right. squaie pyramid sketched below is

a. 1001T sq. units
b. 100 + 2000 sq. units
c. 300lif vq. unite.

*d. 100 + 100 1-75 sq. units
,

.

The volume of the pyramid the.above item is-

*a. cu. unite

b`. 500a cu. units

.c. 1560 .cu'. units-

d. 200 cu. units

3
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L
-THE STUDEr 11OLL DMONSTRATE KNOHLEIXE or COMBINATIONS AND PER 0098
MUTATIONS BY APPLYING THE PM/ORATION AND CO4BINATION:FORMULAS
TO NEN S/TUATIONS., .

sHow many inscribed quadrilaterals are det.ermined by nine points 0214
on a' circle? .

.

.a. 24

*c. 126
d. 3024

,

What is 'the greatest number of lines determinedby. seven points? 0215

a. 14
*b. 21

C. 28
d. 35; .

.If.the first two lettrs a the callsign of a televisiOn must be
WJ, how many call signs. Of four different letters are. pospible?
(Use only the English alphabet).

a. 2546.:

b. 325
fic. 512
d. .650

9

Source: Seeing ThrouAh Matti, Van Engen et. al, Ctiapter 15.

// Y ,

'HIE STUDENT CAN RECOGNIZE THE MEANING OF TERMS INVOLVED IN PROB
ABILITY BY IIENTIFYING THE MEANING OF TERM. . Ali .

3 .

4
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'Mark the correct term for the following meaning: the let of all
possible outctimes.," .. .

a. experiments
*b.. awls space
c.? probability

hvent

0640

Mark the correct meaning for the following term *probability." 0641

114; how likely nature
b. activities .

c. set of all possible outcomes
d. one action

,t.P.,-;.
...Source: Nichols, Matheintice Pitterne &filatures, Holt.

THE snmarr CAN MALL Mt Mtn USED.= AliALTZ1110 TEST
1TEMTIPTDIG MAXIMS OR TERNS.

.

Mark the cotrect term for the following mean the number 0642
that occurs most oftn."

a. mean
*b. mode
C. median
d. range

11.

. Mark the correct .meaning of the following term - "median." 9643'

Ita. the number skiing idtich end,.below which there is' the. sure
number of numbers.

b. the number that occurs most often.
c. the eum of the' numbers divided 'by tho.number of sambers.
d. !the set of numbers imps the tighest to the lowest*, or from

I the lowest to the' highest.
.

Z72
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. .0

. ,.. .. ...-
THE STUDENT CAN'APPLT HIS UNPERSTANDING OF FREQUOICY PROBABILI1'f 02414.

. BY IDENTIFYINO.THE fitosAAILIrf IN. GIVEN SITUATIONS.
...'

,.

6

Giyen 2 dice the gamblor has a set -chance of making any giien 0644
,

.'combination. ilhat chance Cloes'he have to rill a seven or an.
'eleven? ft (remember fie.hell. two chances to roll each combination
[1 black and 6 ted3 and- [1 red and 6 black))

O.
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ME STUDENT W ANA RLYZE A SET OFLPLANE FIGURE AND SELECT POW A. 0224
' LIST THE ONE MUCH CANNOT FORM A GIVEN THREEDIMENSIONAL OBJECT.

4,

Which plane figure below could not be folded to make tide cube: 0593

a.

...

A
6

*b.. ri I .1

C.

ft.

,

Using.the.plane figured In the above iteM,, select the statement 4 0594
that is true below.

3 4

1

3

6 "'

, .,

a. . In a e squares 1 and 6 wottld overlap.
..,*b. In, b aquaree 1 and 6 woul.d overlap,'

. c. .-In c squares 1 ahd ,6 would -overlap.
. d., In d squares 1 and 6 would overlap.

In, e squares 1 and 6'would overlap.
-,

. S NT bil-LL ANAIXZE A PLANE FIGURE AND SELECT. FROM A. ,LIST A

TRW TAM1T.ABOUT THE FIGURE'S APPEARANCE WHEN IT IS FOLDED UP .

.TO MAKE A RECTANGL1LAR SOLID.:

t .

el.,
' 4-011/40

0225
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When this figure

*
227

/6
- is folded _correctly, . 0595 .

it sakes a rectangular solid which looks like thiss
.(Hints 1 is an.end piece.)
Ulect the statembnt belolkwhich is true about the plane figure-
when it ie folded as shownl`

a. Squares 2 and 7 wil]Ae on the same side
b. squares 4 and 5 will be on,the same side
c. .squares.3 sadle will be-on the same side,
44 squares 4 and 10 will be on the same side
*e. squares 5 and 6 will be on the same side

t

. .

THE STUDENT WILL DEMONSTRATE COMPREHENSION OF THE SHAPES OF SOLID '0e31.

FIGURES BY SELECTINGFROM A LIST A PLANE VIEW OF EACH FI
NABS.

Directions: The following plane figures.can.be thought of
as views from the tovof solid figures. Match
the plane figures with the solid figures they
could possibly be.

b cube

c triangular prism

.a sphere or cylinder

e cylindrical cone

d square pyramid

d.

5.

0615

0616

0617

06iS

'0619

olv
".11



Additive property

Algebra

Alogorithms

Angles and Trigonometry
Ratios

Area

Arithmetid Operations
Addsition

Properties of
Additive property
Closure
Roman numeration

Bases
2

5
12
Above 10

INDEi

83

4-29133-34

217-220
219-220

178-179

79-86
84,86
84,86

83
82-83
80-82

99-120
994009105 406,109 -111,119-120

118-119
106-.108

101-106

Binary numeration

! .-

Cardinal numbers

iCattesiamproduct

/'Circle

Clock system

Closure .

Completing.the square

Composite NuMber

Conjunction /

Decimal fractione
. .

4CDecima1 Numeration

Decimals : .

Definitionsand.Rules
Conclusions
Consistence of
Relationehips
Symbols

Directed Nbmbers

Disjfinction

Divisibility Rules
by:3
by t

bi 9

-Division
. Long

100,102-103,104,
109,116117,121-122

12,32.

0.

40-42

179

\.115-OP

182-83

1511-160

64-66

14-1506-37

. 126-127

102-103409,113

131

2-6

5

56

3

60-61

14'45936-37

92_

92-93994
93,94
9305

95
96
96

'Krit=

Emiity Sat.

Equivalent fractiOns

Equations
Completing the,square
Equivalent
Positive and Negativd
Quadratic
Slope-intercept
Solution det

Exponents
Powers
'Renandng with

Fractions
,Addition of
A. decimals
Different bases
Equivalent'
Proporiions
Relative Mize.

.Functions and Rel.ations
.

, Applications
Number pairs

Geometry

Graphs and Charts
Circle
Linear relation
Quadratic ftnctions
Simple olosed curves

Greatest Common Factor

Inequalities
. Sysibold for

Integers

Irrational NUMber

Linear relation

Long Division .

Lowest.CommOn.Matiple

Measuritent
Arid and,poriMeter
Circle

'English and Metric.

ti
Sphere
Volume

12-13,3647
127

158460
164466

Integers 157
160-163,208-211

163-164
158

189.4951197498
190491

191

124-4 0
128-130
126-127

116
127
130
128

169475
171-173

175

145

Metric System
. .

Modular Arithmetic and Bases
Alogorithms
Lase 2

199-213
2o2-204
2o6T2os
208-211
212-213

74-76

071-168
165

58,117 '

59-60

206-208

96

176482
178-179

179
177478
179-18o--
180-181
180-182

177-178

99-120
120

99-100,105-106 409-121
11¢-U-0
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(Modulim.Arithmetic and Beses-reon .).

BasO05 119

'Base 12 1 10B
Bases above 10 , 1 11

Binary numeration 100ace-lm,1%,
109,116-117,121-122

Clock Sys 115-116o/11741S
Decimal ra 102-103,109,1k3
Fractions indifferent basse/ 114
Principles of basic operations 112

Multiplication e7
Properties 0. 88-92
Reciprocal 97%
Square Root

/97

Members' 44=76
Absolute value 61-43
Basic Properties 56-5)5;67-73

Composite 64=66
Direetml 60-61
Graphing of 54-55
Greatest Common 74-76
Integers 58
Irrational 59-60
Lowest Common Multiple 74.76
Place Value 46-51
Prime . 63-66
lational 59
Relative size of 44-45
Renaming 44
Roman Numerals 45-46,80-82
Raleslor 55-56,73-74
Scientific Notation 51-53
Sieve of Eratosthenes 66-67

Number line 54-55

Numeration 76-78
Hypothetical wystem 76-78

Percent 149-150

Perimeter 178-179

179-180

Pla&D Value

Polygons

Po1ynoasis

Prime Numbers

Probability, Combination,
Permutations

.46-51

183-189

186-188,196

63-66

221-224

Problem Sol
Iquation
Mathematical

Perco
ProCedures for
Relevant, and non-relevant

5-data /3 6 446-147

Senteice

1164f

1146,149

1 133-134,
136-139,143

1 149-150
142,145

/Properties

// Maltiplication

Proportions -----

Quadratic equations

Quadratic fun-Aims ,

88-92

I 130

160;163,208-211

! 208-211.

Rational numbers

Reciprocal

Relevant and Ron-relevant

Roman NUeerals

Scieraific Notation

Sequences
Patterns

Seis
Algebra4
Cardinal Nnmbers in
Cartesian Produ t

data

59

97

135-136
146-147

45-46180-82

51-53

214-216
215-216

7-42
24-29,33-34

12,32

40-42
Definition and c1.cription 11-9,10-11

Disjunction, Conj ion 1M-15,36-37
Empty 11-13136-37
Equal amd equiv-alent 11
/ntersection of

-Properties of
Relationships
Subeets of a
Definition

Unionlof
Venn-Diagraits

Sieve of Eratosthenes

22,3213509-40,
140-141
30-31

1.3 -14,291320840
I, 015-17,

I 15-16

57,38,39-40
17-22,23-26,27-29

/-\

Simplificatien and SabbtitatiOn 151-154
Algobraic Expression/ 152-154
Geometry
Grouping symbols
"Rules

Slope-intercept

77.5 -

155
153

, 152-153

\ 163-164



e

Spatial PerteOtion 225-227

Sphere' 180-14
13quire.Root

, gz

'Story PrOblems 132-150

Subsets
. 15-17

Subtraction 0

Vennpiagram 17-22,23-26,27-29.

Volume .- 180-.182

p.


